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The research was carried out to study the floristic diversity, the life forms, 
phytogeographical analysis, screening the ethnomedicinal plants of the investigated 
flora and assessment of some  medicinal plants antimicrobial activates against some 
microorganisms in Al-salqa valley area, Gaza strip, Palestine . 
The study area has a characteristically semi-arid climate, and is located in a 
transitional zone between Mediterranean, Negev and Sinai. Plant species richness 
and habitat diversity is a high in our study area in comparison with anther locations 
in the Mediterranean region. 
In our study 145 plant species were recorded along Al-salqa valley area .They belong 
to 112 genera and 40 families. Survey of plants grown in the area of study was 
conducted during the period January to August /2011, 2012. The most abundant 
families were Asteraceae (21species 14.5%), Poaceae (16 species 11%), Fabaceae 
(13  species 6.9%), Solanaceae (8 species 5.5%), Chenopodiaceae (7species  4.8%) , 
Geraniaceae (6 species 4.1%)). The high percent of surveyed plants on the study area 
were annuals 72.2% , comparing with  another life from phanerophytes, 
chamaephytes, hemicryptophyte, cryptophytes,  12.5  %,  6.20   % , 5.51 %,   3.4  %, 
respectively. 
The surveyed locations extend along Al-salqa valley and the vegetation were 
sampled at Buttom, Bank and Open Field. The locations comprise seven quadrates 
were chosen in the area to study plant communities. Some ecological parameters 
such as: species richness, cover-abundance scale and frequency were studied. Based  
on results of our study, unique vegetation diversity in our study area may be resulting 
from the effect of various factors such as sewage water, soil moisture, soil salinity, 
urban effects, bordering agricultural fields, and solid waste which create a great 






Phytogeographical analysis of the study area showed that 93 species (66.4% of the 
total recorded species ) are Mediterranean, 48 Irano – Turanian  (34.2%) ,22 Saharo-
Arabian (15.7%)and 23 Euro –Siberean (16.4%). 
The survey of referent literature study showed that a total of 75 medicinal plant 
species, among the total flora of the area, were used for different purposes as 
follows: 21 used for treating digestive system and liver disease, 17 species for 
treating genitourinary system, skin disease 17 species, antimicrobial and antioxidant 
activity 14 species, 12 for treating circulatory system and heart, 5 for anticancer, 10 
for nervous system, 6 for treating hair diseases, 9 for inflammation and fever, 7 for 
treating rheumatism, 6 for treating diabetic disease, 4 for treating teeth pain and 12 
for treating other diseases. 
The most important families for medicinal plants  were Asteraceae(10species), 
Euphorbiaceae (5species), Solanaceae (6species), Brassicaceae (4species), 
Fabaceae(5species). 
The antimicrobial activity of  five plant extracts was evaluated with antibiotic 
susceptible and resistant microorganisms. In addition, synergistic effects when 
associated with antibiotics were studied. Extracts from the following plants were 
utilized: Atreplix sembiccata (Chenopodiaceae), Echium angustifolium( 
Boraginaceae), Solanum nigrum (Solanaceae), Solanum elaeagnifolium (Solanaceae) 
and Fumaria caprolata (Fumaraceae). 
Association of antibiotics and plant extracts showed synergistic antibacterial activity 
against antibiotic-resistant bacteria. The results obtained with Pseudomonas 
aeruginosa , Staphylococcus aureus and Escherichia coli. 
Keywords : floristic diversity, Al- Salqa valley area, phytogeographical analysis, 










 في منطقة وادي السلقا الطبية ذات النشاط ضد الميكروباتللنباتات  وفرز تنوع الفلورادراسة 
 فلسطين ،غزة ،
 
أجري هذا البحث لدراسة تنوع الفلورا النباتية، أشكال الحياة، االقاليم النباتية، وتقييم النشاط المضاد للميكروبات  
 قطاع غزة، فلسطين.لبعض النباتات الطبية في منطقة وادي السلقا ، 
تتميز منطقة الدراسة بالمناخ شبه الصحراوي، حيث تقع في المنطقة الفاصلة بين البحر المتوسط و صحراء 
النقب و سيناء، ومنطقة الدراسة ذات وفرة عالية من األنواع النباتية وتنوع البيئات بالمقارنة بمناطق أخرى في 
 منطقة المتوسط.
عائلة. تم عمل مسح  44جنس نباتي،  551نوع نباتي على طول وادي السلقا تتبع  541وفي الدراسة تم تسجيل 
. وقد كانت أكثر الفصائل 1451،  1455للنباتات في منطقة الدراسة في الفترة من يناير إلى أغسطس من العام
 51والبقولية     (%11)نوع نباتي 51 ( و النجيلية(%14.5نوع نباتي  15وفرة هي: الفصيلة  المركبة وتشمل  
 لجيرانية وا    (%4.8)نوع نباتي  7  الرمرامية  و   (%6.9)نوع نباتي   8 والباذنجانية   (%6.9) نوع نباتي 
  (%4.1) .      نوع نباتي  6 
% 2121أعلي نسبة في أشكال الحياة للنباتات التي تم حصرها في منطقة الدراسة هي النباتات الحولية ونسبتها )
%( و النباتات الظاهرة 1215أشكال الحياة األخرى وهي كالتالي: النباتات النصف مختفية )( مقارنة ب
 %(.124%( و النباتات المختفية )1214%( والنباتات فوق السطحية )5121)
 
وفد امتد المسح على طول وادي السلقا و تم اخذ العينات النباتية من القاع والضفة و الحقل المفتوح وقد اشتملت 
مربعات اختيرت لدراسة المجتمعات النباتية. تم دراسة بعض المعاير البيئة مثل : وفرة االنواع ،  2واقع على الم
الكثافة ، التردد. وبناء على نتائج دراستنا فقد لوحظ ان هناك تنوعا نباتيا فريدا من نوعه نتيجة لتأثير عوامل 
، وتأثير المناطق الحضرية ، والحقول الزراعية مختلفة مثل : مياه المجاري، ورطوبة التربة وملوحتها 
المحيطة، والنفايات الصلبة والتي خلقت ظروفا بيئية متنوعة عظيمة االثر على النباتات. وقد أظهر تحليل 
من مجموع األنواع المسجلة (  تتبع منطقة  1124نوع نباتي ) تمثل  31االقاليم النباتية لمنطقة الدراسة ان 
نوع نباتي يتبع منطقة  11% ، 1421وع نباتي تتبع المنطقة االيرانية الطورانية بنسبة ن 44المتوسط ، و
 % .5124نوع نباتي يتبع المنطقة األوربية السيبيرية بنسبة  11% ، و5122الصحراء العربية بنسبة 
 
 لنباتاتهي  نوعا من بين مجموع النباتات في المنطقة 21ما مجموعه و قد أظهر مسح الدراسات المرجعية أن 
تستخدم لعالج الجهاز الهضمي وأمراض  نوع 15طبية، ، واستخدمت ألغراض مختلفة على النحو التالي: 
الجلد ، مضادات الميكروبات ومضادات  ألمراض  نوعا 52و ، نوعا لعالج الجهاز البولي التناسلي 52الكبد، و
لعالج  1العصبي، للجهاز  54للسرطان،  مضادة 1والقلب،  الجهاز الدوري لعالج 51نوعا،  54األكسدة 
لعالج آالم األسنان و  4لعالج مرض السكري ، 1لعالج الروماتيزم ،  2 اللتهاب والحمى، ل 3ض الشعر، امرأ
IX 
 
 1انواع و الفصيلة السوسبية  54واهم الفصائل الطبية هي: الفصيلة المركبة و تشمل  لعالج أمراض أخرى. 51
 انواع .  1انواع و الفصيلة البقولية  4انواع و الفصيلة الصليبية  1ة انواع و الفصيلة الباذنجاني
الكائنات الحية الدقيقة ومع المضادات الحيوية نباتية  مستخلصات  تم تقييم نشاط مضادات الميكروبات من خمسة
ضادات مع الم هذه المستخلصات رتبطتمقاومة. باإلضافة إلى ذلك، تمت دراسة آثار التآزر عندما ات ال\ذ
القطف االمريكي )الفصيلة الرمرامية( و زهرة االفعى من النباتات التالية: مستخلصات الحيوية. واستخدمت 
)الفصيلة البوراجينية( وعنب الديب و السجوة  الزيتية )الفصيلة الباذنجانية( و الفيوماريا )الفصيلة الفيومارية(. 
ا ضد البكتيريا المقاومة للمضادات تآزريوية  نشاطا مو قد أظهر الجمع بين المستخلصات و المضادات الح
 و  Staphylococcus aureus و   Pseudomonas aeruginosa الحيوية. النتائج تم الحصول عليها مع 
 Escherichia coli. 
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The flowering plant species of the world have been estimated to be about 422,000. 
Between 35.000 to 70.000 species are used for medicinal purposes of which at least 
6.500 in Asia (Handa et al., 2006). It is one of the largest biodiversity regions in the 
world containing some of the richest countries in plant resource. 
Goods of the natural flora in the ecosystem include species and their parts and 
products that grow in the wild and are used directly for human benefit (Daily  b, 
1997). The goods could be classified, among others, into 6 major categories (shaltout 
& Al- sodany, 2002) : grazing, medicinal, human food, timber, fuel, and other uses 
(e.g., mats, baskets, ornamental uses, oil and dye extraction). For example trade of 
medicinal plants is an important source of economic income and has a role in 
building the economy of community in the region. Local inhabitants have, in some 
cases, through traditional knowledge for managing their natural ) habitats. The 
management practices of local inhabitants differ according to the types of habitat 
(Shaltout & Alahmed, 2012).  
Services of the natural flora are those valuable, ongoing streams of benefits 
provided by these plants (Turner & Daily 2008). The services of the recorded species 
were evaluated based on field observations and reference consultation (shaltout et al., 
2010). Twelve aspects of services are described (Heneidy & Bidak 2004). sand 
accumulation, wind breaking, esthetic concerns (e.g., dry flowers, table , and base), 
soil fertility, shading, water storage, refuge (shelters for other organisms and /or 
hidden plants), salinity tolerance, bank water invaders , weed controlling and water 
purifiers (phytoremediation).  
 The continent has diverse Plant flora about species richness is concentrated mainly 
in tropical or subtropical regions. 
One of the important of the world  biodiversity hot–spots namely the Mediterranean 
region. 
The climate over the area varies by the geographic location. It can be broken 
down into four subsection– North, South, East and west. These subsections contain 
2 
 
in- formation on the vegetation, temperature, precipitation, geography and wind 
patterns. 
The Eastern Mediterranean is uniquely positioned to create a climate with strongly 
seasonal precipitation, but is not continental .This climate is due to the position of the 
region between the subtropical high pressure belt and the westerly air circulation to 
the north, and its positing on the Mediterranean sea itself (Segal et al . 1992). These 
factors are compounded by the rugged terrain of the east Mediterranean region.  
Regarding to the geography of the eastern Mediterranean is very rugged. Mountains 
brush up against the coastline for nearly the entire length of the region. Carmel range 
and covers the border region of Syria, Lebanon , and historical Palestine. The rainfall 
patterns of this area can vary by 500 mm per year but are always seasonal. 
Though little rainfalls in this region, it is none the less extensively farmed with the 
aid of modern irrigation systems. Native flora is largely variable with the amount of 
rainfall a given region receives. South into Syria and historical Palestine, the coastal 
regions are dominated by species tolerant of extended dry periods and warmer 
temperatures . previously, these regions were covered with deciduous forests of 
hearty oak species , though most of these have been destroyed. 
Mediterranean arid and semi-arid grasslands in the Middle East have evolved 8000-
9000 years before presen (smith, 1995). The Mediterranean region retains its 
biological significance due to a high level of plant endemism and the occurrence of 
many relict species. 
Biodiversity plays a crucial role in ecosystem stability and productivity (Alhamad, 
2006). Biodiversity is and increasingly important criterion in designing ecological 
compensation areas and urban green areas . 
 
1.2 The flora and vegetation of Palestine 
Palestine, as part of the eastern Mediterranean region, constitutes one of the rich 
ecosystem. It is the meeting ground for plant species originating from wide –flog 
world regions as for part as western Europe, central Asia and Eastern Africa. It is 
characterized by a large variety of wildlife resources and represents a rich base of 
flora and fauna  where the natural biota is composed by an estimated 2.483 species of 
plants, 470 species of birds, 95 species of mammals, 7 species of amphibians, and 93 
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species of reptile that inhabit Palestine (shmida, 1995). 
  The extent to which historical Palestine has attracted the combined attention, and 
often fervent intentions, of word civilization has been a source even of its ecological 
richness. Extreme geographical, lithological, edaphic and climatic heterogeneity 
account for shaping the natural resources and their relationships, in addition to 
prolonged influences of human activates in history, economics, and politics. 
Palestine's geographical position being located at the crossroads between Eurasia and 
Africa, especially in the East southern corner of the Mediterranean sea .This location 
is also nurturing the Palestinian biological diversity through the abruptness with 
which climatic zones, desert, steppe. 
Mediterranean woodland, and even Oasis-join one another in this comprises a 
considerable number of different types. The vegetation cover includes a variety of 
plant formation ranging from dense forests to thin patches of desert herbs passing 
through different forms of wood land such as moquis, garrigue and batha, The 
presence of such a rich plant variety represented by trees, shrubs and herbs that 
survive in the different environmental conditions indicates their diverse genetic 
background (Bregheith, 1995). 
The location of Palestine at the corner between the desert ecosystem from the south 
and Mediterranean sea from the East influence greatly the climate and the ecosystem 
and thus the plant geographical elements . 
Therefore, the closeness to the sea reduces the temperature in summers and increases 
it in winters. On the other hand, the southern part of Palestine is affected, by the 
desert environment of the ecosystem thus, causing a semi-desert climate.  
The climate of Palestine as a whole and the west bank in particular, is of 
Mediterranean type, marked by a mild, rainy winter and a prolonged dry and hot 
summer. From North to south, the annual amount of rainfall decreases, while the 
temperature increase. Form west to east, annual rainfall and mean temperatures 
undergo similar, but less regular changes. Also, there is a gradual decrease in the 
annual, monthly and diurnal a verges of relative humidity from north to south and 
from west to East through the whole area . Rainfall is limited to the winter and spring 
months. Snow and hail, although uncommon, may occur anywhere in the area 
especially to the west and over the highlands (ARIJ, 1997).  
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The ecosystem in the west bank which is scarcely changed during the last million 
years, is divided into four longitudinal belts , namely semi coast,  central Highlands, 
Eastern slope, and Jordan valley, these belts are well marked by differences in 
geomorphologic  features, climatic and soil conditions , and plant life. The main 
ecosystem of Gaza strip, on the other hand, is the coastal plain.  
According to WHO, around 21,000 plant species have the potential for being 
used as medicinal plants. About 5000 species have been studied. There are at 
least 121 major plant drugs of known structure, but none of them is currently 
produced through synthetic means. For developing phytomedicines as a 
major area of concern, it would be essential to adopt a holistic 
interdisciplinary approach, have a scientific basis of the understanding of the 
plant systems, new innovations and their conservation for utilization in 
future on a sustainable basis (Thomas, 2001). 
Natural pharmaceuticals have persisted as the ‘treatment of choice’ for different 
diseases in societies throughout the world. Many local remedies used throughout the 
Middle East region have never been properly explored, researched, evaluated or 
exploited, compared to, for example, Chinese medicine, which is further away from 
Europe in theory (Bhushan et al., 2005), culture and practice. Medicinal herbs are 
great resources for various pharmaceutical compounds and urgent measures are 
required to protect these plant species from their natural destruction and 
disappearance. Indeed, there is a real danger of indigenous Arab medicinal practices 
and knowledge disappearing altogether, further weakening traditional Arab culture 
and creating more insecurity, as well as forsaking a resource of inestimable economic 
and health care importance. 
The hills and mountains of the Middle Eastern region (mainly historical 
Palestine) are covered with >2600 plant species of which >700 are noted for 
their uses as medicinal herbs or as botanical pesticides  
(Ali-Shtayeh et al. ,2000). Ethnopharmacological research may represent a 
crucial step in the development of drugs from natural sources (Cooper, 
2004). A long history of trial and error has led to the correlation of a 




However, it is important to indicate at this stage that the current state of Palestinian 
knowledge about species and ecosystems is incomplete; detailed knowledge is still 
leaking on the current species distribution, population size, and economical value of 
flora. For most of the endangered plant species, no conservation measures have been 
taken and the reserve networks are inadequate.  
Especially in Palestine where the population increase racially and the green areas are 
depleted much faster than in any other place, it is necessary to improve the 
Palestinian knowledge of how human and natural systems interact while in the short 
run, it is needed to develop approaches for monitoring needed to develop approaches 
for monitoring and forecasting human impacts on flora ecosystem, criteria and in 
dictators for social and biological components of flora ecosystem are the core of 
current sustainability initiative.  
Thus, taxonomic surveys and inventories are needed in order to develop 
comprehensive study about the importance of flora to the conservation of natural 
resources and as a contribution to Palestinian economy. 
  
1.3 General objective  
The main objective of  this  study is to describe, identify, name and classify of the 
taxa, screening the medicinal plants of the classified flora and assessment of some  
medicinal plants antimicrobial activities against E. coli,  S. aureus and P. aeruginosa 
strains in Al-salqa valley in Gaza strip. 
 
1.4 The specific objectives 
  The specific objectives are: 
1- To collect of wild plants of Al-salqa valley area to provide resource    material in           
systematic research. 
2-To record data in field about the plant habitats. 
3-To prepare a mounted herbarium specimens to a sheet of standard herbarium 
papers. 
4-To study of some ecological parameters of the plants in Al-salqa valley area such 
as abundance ,density and  the life form of species. 
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5-To screen the medicinal plant species of Al-salqa valley and give specific 
recommendations of the efficiency of some plant extracts for   use  as primary 
treatment for the health problems. 
 
 
1.5 Significance of the study 
1. Al- salqa valley  is an indispensable part of natural life in Gaza Strip, 
despite of its importance, information is not available about its 
vegetation, floristic composition, ecology and diversity of flora, 
therefore this is the first research related to floristic studies of the 
area.  
2. Conservation the natural history of Alsalqa valley in gaza strip is a 
lofty and important goal in itself.  
3. Our knowledge on the biodiversity of Palestine in general and  
particularly in Gaza Strip is still fragmentary and requires in-depth 
studies to reveal all of its components. 
4. Medicinal plants represent an important health and economic 
component of biodiversity. It is essential to make the complete 
inventory of the medicinal component of flora of our country for 

















 Literature Review 
 
2.1 The floristic composition in the Mediterranean  
Throughout the world, and more especially in developing countries, wild plants make 
an important contribution to the life of local communities. They play a significant 
part in a wide range of agricultural systems as a source of wild foods and fuel wood, 
and they have an important socio-economic role through their use in medicines, dyes, 
poisons, shelter, fibers and religious and cultural ceremonies. 
 
The early studies on vegetation were made during the nineteenth century and 
the beginning of the twentieth century such as: Lowne (1866 and 1867); Aaronsohn 
(1909a; 1909b; 1910 and 1913); Aaronsohn and Oppenheimer (1931); Eig (1946); 
Feinbrun and Zohary (1942 and 1955); Zohary (1940 a; 1940b; 1944; 1960; 1962; 
1973 and 1982). Some other studies were made by Zohary and Orshansky (1949); 
Zohary and Orshansky (1951); Zohary and Orshan (1956); Danin (1966; 1970; 1971; 
1983; 1986 and 1988); Halevy and Orshan (1972)[ Al-Adamat, 2004]. 
Many botanists have contributed to the knowledge of the local flora, mainly in the 
course of the last hundred years. Research by scholars resident in this area began 
early in the 20
th
 century. The first of them was A. Aaronsohn who, among other 
botanical activities, collected plants extensively both in Palestine and in the adjacent 
countries and in 1906 discovered specimens of wild wheat (Triticum dicocoides), a 
discovery that made him famous among botanists through the world, his collection 
was revised and published by Oppenheimer in 1931, Oppenheimer and Evenari in 
1941. Dinsmore was another pioneer in the research of the local flora who published 
the " Jerusalem Catalogue of Palestine Plants" in 1912, and later in 1932- 1933, he 
also revised "Post's flora of Syria, Palestine and Sinai". In the early twenties of the 
last century, Eig and Faktorovsky began their floristic studies. Together with other 
authors, Eig (1931) published, the "Analytical Key to the Plants of Palestine" in 
which was the basis for the "Analytical Flora of Palestine" in 1948, as quoted by  
Zohary ( 1966)" Flora Palaestina" by Zohary and Dothan (1966 and 1977) is the first 
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flora confined  to Palestine (Madi et al., 2002). The flora treats about 2,400 species 
and consist of four parts, each comprising one volume of text and one volume of 
plates. Parts One and Two, written by Micheal Zohary, include the families of the 
Pteridophyta, Gmnospermae, Apetalae and Dialypetalae. Parts Three and Four, 
written by Dothan, include the families of the Sympetalae and the Monocotyledoneae                                                                      
The Mediterranean Sea constitutes one of the 25 biodiversity centers that 
arrecognised on a planetary scale (Meyers et al., 2000) (Fig.2.1). This is also true for 
the continental domain of the Mediterranean basin, which, although only constituting 
1.6% of the surface area of the continents, contains 10% of world biodiversity. 
Biodiversity hotspots are characterized by both exceptionally high levels of 
endemism and critical levels of habitat loss, and it is thus on them that conservation 
efforts mainly focus. 
The Mediterranean Sea’s flora and fauna are differently distributed among its various 
basins: 87% of the known forms of life in the Mediterranean are present in the 
western Mediterranean, 49% in the Adriatic and 43% in the eastern Mediterranean. 
However, many species are present in two or three basins (Boudouresque, 2009). 
Also, endemic species are more numerous in the western Mediterranean. 
 




2.2 Palestinian Flora Studies: 
Palestine is distinguished by its unique geographical location at the meeting point of 
three continents; Asia, Africa, and Europe. It has a large desert and a lot of 
mountains; it is at the coast of the Mediterranean, in addition to the continental rift 
valley. This geographical variety lead to the weather and climate changes and this in 
turns leads to biodiversity (Mendelssohn & Yom-Tov, 1999). As a result, Palestine is 
famous for its availability of medicinal and useful plants that are used for a long 
period of time (Crowfoot & Baldensperger, 1932). 
The Palestinian area is rich in plant species. About 2953 species are found on this 
small Mediterranean area, of which more than 700 are mentioned in published 
ethnobotanical data (Friedman et al., 1986; Ali- Shtayeh & Jamous, 2002; 2006). 
The Mediterranean region, including Palestine, is one of the world's major centers of 
plant diversity. It houses approximately 25,000 species, about 50% of which are 
endemic to the region. It is one of the most important of eight centers of cultivated 
plant origin and diversity identified by Vavilov (1926), who listed more than 80 
crops from the region, the most important of which are the cereal crops, fruit trees, 
and vegetables. 
Also found that many native species are economically less important including 
notably medicinal plants, herbs and spices. Neglected horticultural crops such as 
Eruca sativa and Portulaca oleraceae, all of which play an important role in local 
cultures (Heywood & Skoula,1999). 
The West Bank is blessed with great biodiversity and its population has access to 
potentially many wild edible plants that could be easily used to improve health and 
reduce the risk of disease. However, the harvesting and use of these wild plants is on 
the decline due to eroding knowledge, environmental degradation, and increasingly 
limited open space. This is mainly because of modern agricultural practices and 
policies such as monocultures, and the heavy use of pesticides and changing land 
tenure regimes (Batal & El-Fattal, 2006). 
 
Particularly in the West Bank a lot of ethnobotanical and ethnomedicinal studies 
have been carried out to distinguish the importance of medicinal plants. In addition, 
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herbal medicine is used to treat various disease, including gastrointestinal diseases, 
urinary tract infections, infertility, and cutaneous abscesses (Roweha, 1983). 
Referring to Gaza Strip flora, Boulos (1959) recorded of 251 plant species 
belonging to 46 families. Madi et al. (2002) studied the flora of the coastal sand 
dunes of Gaza Strip, Palestine. They recorded of 120 species (51 perennials, 2 
biennials and 67 annuals) belonging to 109 genera, and 39 families. Moreover, Abd 
Rabou et al. (2007) recorded 70 plant species belonging to 32 families and 25 orders 
during the spring months of 2004 in Wadi Gaza.  
A number of 219 plant species belonging to 167 genera and 55 families were 
recorded a long Wadi Gaza area, (2000 dunams) and extends for about 9 km from 
East to West of the Mediterranean Sea (Abu Auda et al., 2009). 
In the Gaza Strip, our knowledge of floristic composition, ethnobotanical studies and 
particularly medicinal plant studies is very scanty compared to the West Bank of 
Palestine (Abd Rabou et al., 2008; Abu Auda et al., 2009; Boulos 1959).  
    
2.3  The importance of  Medicinal plants 
The old Egyptians are considered to be the first nation that practiced medicine 
according to correct rules and bases. Ebers papyrus (1550 B.C) showed that the old 
Egyptians were using plants in medicine. 
The Greeks also knew of the importance of medical plants and their use. This is 
evident from Hippocrates oath (377-460 B.C), who was famous for his medical 
recepies and writings in the field. In addition, Theophrastus (285- 372B.C) wrote a 
very important book entitled: Etiology of plants (be Historia Plantarum). This 
famous book includes 500 medical plants. 
Within a century, Muslim physicians and scientists were writing original 
contributions to medical and botanical knowledge. One of the greatest and most 
famous Islamic doctors was Ibn Sina (Avicenna 980-1037), who compiled the 
“Canon of Medicine” (Kitab al-Qanun fi al-Tibb). Another leading Arabic 
philosopher-physicians was al-Razi (Rhazes 865- 923) who compiled the 
“Comprehensive Book on Medicine”(Kitab al-Hawi fi al-Tibb). It should be noted 
that Ibn Sina and al-Razi works were later translated into Latin, and continued to 
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influence medical work up until the eighteenth and even the nineteenth century 
(Abu-Rabia, 2005). 
The industrial revolution- that Europe witnessed at the end of the eighteenth century 
and the beginning of the nineteenth century- made big progress in the field of 
chemistry. In this field, it was possible to take out many active substances from 
different plants and it was possible to manufacture a large number of these 
substances throughout the laboratory (manufacturing) ways without depending on the 
plants. By this way, the manufactured medicine and drugs appeared and they were 
used widely because of their economic produce and their easy marketing. 
Humans have used plants as therapeutic agents from pre-historic times (Solecki and Shanidar, 
1975). Human being have used herbs as both as a food source and as medicine for at 
least several thousand years. Ancient Arabic medicine was influenced by medicinal 
practices in Persia, Mesopotamia, Greece and Rome, and India. 
Perennial herbs are widely used for the purpose of dyeing and gardening utilized for 
medical purpose. Some edible herbs belong to the category of spice. An herb is 
botanically classified as a perennial plant, but the meaning of spice comes from its 
use in cooking, not any plant classification. A medicinal plant should, therefore, be 
edible. Since then, out of estimated 250,000 flowering plant species in the world 
(Cronquist, 1981), 15% have been evaluated phytochemically and only 6% have 
been screened for biological activity (Verpoorte, 2000). While a relatively small 
portion of all plants have been used for medicinal purposes, their importance should 
not be undermined as almost 65% of the world’s population has incorporated them 
into their primary modality of health care (Farnsworth et al., 1985). Moreover, the 
use of medicinal plants has brought a number of clear-cut benefits including (i) 
isolation of compounds that nowadays are used as drugs (e.g., digoxin, morphine, 
taxol); (ii) synthesis of new compounds possessing higher activity and/or lower 
toxicity than the parent compounds found in medicinal plants (e.g., metformin, 
verapamil, and amiodarone which are based, respectively, on galegine, 
podophyllotoxin, and khellin); (iii) application of the agents from plants as tools for 
pharmacological research (e.g., mescaline, yohimbine); and, finally, (iv) using the 
whole plant or its parts as an approved herbal remedy (e.g., echinacea, garlic, ginkgo 
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biloba, St. John’s wort, and many others) (reviewed by Fabricant and Farnsworth, 
2001). 
According to the World Health Organization (WHO), about 4000 million 
people in developing countries believe in the efficiency of plant remedies 
and use them regularly (Rai et al., 2000).  
The use of medicinal and aromatic plants, herbs and spices in the region has 
a long history and forms an important part of a number of cultures. 
Traditional medicine still plays a major role in health care systems despite 
the availability of modern medicine (Heywood, 1999). There are many 
factors that lead to the process of increasing the use of medical plants in 
treating different diseases. First of all, the presence of new diseases that 
some of which have not been got rid of till now. Secondly, the belief of the 
societies' members that the natural substances have good effects not bad 
effects. Finally, the appearance of ecological movements all over the world 
that call for paying attention to the medicaluse of plants since people 
believed strongly that plant- medicine is safer and more successful than the 
manufactured synthetic drugs (Shulz et al., 1998; Tyler, 1999). 
The collection, grading and processing of medicinal is one of the main 
income generating activities. The great majority of these plants are still 
collected from the wild thus endangering the existence of many valuable 
species. Some countries such as Cyprus, Historical Palestine, Jordan, 
Lebanon, Syria and Turkey have completed modern inventories of their flora 
while countries such as Iran, Iraq and the Arabian Peninsula are still in the 
developmental stage. Information regarding identity, geographical 
distribution, current uses and conservation status in the wild, cultivation 
practices and trade statistics is still not fully available. The natural medicinal 
and aromatic plant resources of the region have a potential to be exploited 
commercially both to improve health care and the economic status of its 
inhabitants ( Handa et al., 2006). 
Medicinal plants are the richest bioresource of drugs for traditional systems of 
medicine, modern medicines, nutraceuticals, food supplements, folk medicines, 
pharmaceutical intermediates and chemical entities for synthetic drugs. Aromatic 
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plants are a source of fragrances, flavors, cosmeceuticals, health beverages and 
chemical terpenes. Medicinal and aromatic plants (MAPs) are traded as such in bulk 
from many developing countries for further value addition in developed countries. 
The first step in the value addition of MAP bioresources is the production of herbal 
drug preparations (i.e. extracts), using a variety of methods from simple traditional 
technologies to advanced extraction techniques. 
 
2.4 General extraction methods of medicinal plants  
Extraction is the separation of medicinally active portions of plant tissues using 
selective solvents through standard procedures. Such extraction techniques separate 
the soluble plant metabolites and leave behind the insoluble cellular marc. The 
products so obtained from plants are relatively complex mixtures of metabolites, in 
liquid or semisolid state or (after removing the solvent) in dry powder form, and are 
intended for oral or external use. 
These products all contain complex mixture of many medicinal plant metabolites, 
such as alkaloids, glycosides, terpenoids, flavonoid and lignans. In order to be used 
as a modern drug, an extract may be further processed through various techniques of  
fractionation to isolate individual chemical entities such as vincristine, vinblastine, 
hyoscyamine, hyoscine, pilocarpine, forskolin and codeine( Handa et al., 2008). 
The following are the most popular methods used for extraction 
( Husein,  2010): 
 
a.Decoction: It is one of the traditional extraction techniques where the extract is 
prepared by placing the plant in cold water, bringing it to boil for fifteen minutes, 
then the extract is decanted or filtered when required. 
 
b. Infusion: It is carried out by pouring boiling water or organic solvent on a specific 
quantity of plant martial and allowing the mixture to stand for 10-15 minutes or 
more, then the extract is dried and kept for further studies. 
 
c. Soaking: The plant martial is soaked in organic or aqueous solvent for 72 hours; 




]d. Soxhlet extraction: The plant martial is grounded and soaked in a solvent for 72 












Figure2.2: Soxhlet apparatus 
e. Steam distillation: It is an ingenious method for isolation of slightly volatile, 
water insoluble compounds from plants. The plant material is grounded and boiled in 
water through distillation. The distillate is collected and separated by a separatory 
funnel. 
 
2.4.2 Aqueous Alcoholic Extraction by Fermentation 
The extraction procedure involves soaking the crude drug, in the form of either a 
powder or a decoction, for a specified period of time, during which it undergoes 
fermentation and generates alcohol in situ; this facilitates the extraction of the active 
constituents contained in the plant material. The alcohol thus generated also serves as 
a preservative. If the fermentation is to be carried out in an earthen vessel, it should 
not be new: water should first be boiled in the vessel. In large-scale manufacture, 
wooden vats, porcelain jars or metal vessels are used in place of earthen vessels ( 
Handa et al., 2008). 
 
2.4.3 Microwave-assisted extraction (MAE ) method 
Microwave-assisted extraction (MAE), is a new extraction technique, which 
combines microwave and traditional solvent extraction (Jin-Yu Hao et al. ,2002). 
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MAE is the simplest and the most economical technique for extraction of many plant 
derived compounds. The mechanism involve in microwave heating generally the 
dipole rotation of the solvent in the microwave field which causes the solvent 
temperature to rise and increases the solubility of the compound of interest. In 
microwave heating molecules of the polar solvent could not align themselves quickly 
enough to the high frequency electric field of microwave; this causes the solvent 
molecules to dissipate the absorbed energy in the form of heat (Bhadoriya, 2011). 
 
2.5 Medicinal plants in Palestine 
The modern use of plant medicine in Palestine has historical roots in ancient Arabic 
medicine, which itself was influenced by the ancient medical practices of 
Mesopotamia, Greece, Rome, Persia, and India (Abu- Rabia, 2005; Bailey & 
Danin,1981). The use of traditional medicine, particularly herbal medicine, is 
widespread throughout the contemporary Middle East, including Palestine (Ali- 
Shtayeh et al., 2000; Abu- Rabia, 2005; Ali-Shtayeh & Jamous, 2006). 
The screening of flora for pharmacological active compounds started in the late 
sixties(Silva & Abraham, 1981). The abundance of more than 2900 species 
condensed on a very small geographical area is a major advantage of studying the 
Palestinian flora. This richness is due to the diversity of the soil and climatic 
conditions(Ali-Shtayeh et al,1998).  
An ethnobotanical survey was carried out in the West Bank to evaluate the relative 
efficacy of the plants used to treat skin diseases and prostate cancer, of about 165 
plant species mentioned by the informants, 63 (38.1%) were mentioned by three or 
more informants. Twenty one of these plants were reported to relieve skin diseases, 
17 for urinary system disorders, 16 for gastric disorders, 9 for cancer and prostate, 8 
for arthritis, 5 for respiratory problems and 5 for other ailments. The following plant 
species were classified as popular in this study: Teucrium polium, Matricaria aurea, 
Urtica pilulifera, Paronychia argenta, Petroselinum sativum, and Salvia fruticosa. 
The remaining 57 species were classified as unpopular (Ali-shtayeh et al., 2000). 
ARIJ (2002) described the wild and agriculture plants occurring in Palestine with 
their nutritional, economic, medicinal and fodder values. Antibacterial activity of 
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organic and aqueous extracts of 15 Palestinian medicinal plants against eight 
different species of bacteria, was studied by Essawi and Srour (2000). 
An ethnobotanical survey was carried out in the Gaza strip (Abu Auda,2011) a total 
of 19 plant species belonging to 19 genera and 16 families have been recorded which 
are being used for treating 23 different diseases/ailments during 2008-2009. Herbs 
(10 species) were found to be the most used plants, followed by trees (5 species) and 
shrubs (4 species). The Compositae family contributed the highest number of plant 
species (3 species), followed by the Solanaceae family (2 species). Mimosaceae, 
Urticaceae, Cactaceae, Ephorbiaceae, Myrtaceae, Malvaceae, Tamaricaceae, 
Moraceae, Umbelliferae, Rhamnaceae, Caryophllaceae, Thymelaceae, 
Plantaginaceae and Polygonaceae families contributed one plant species per family. 
The people of Palestine are drawn towards herbal treatments because of their 
increasing popularity and health benefits. The vast medicinal plant resources of the 
country have been threatened due to the ongoing conflicts with Israel, also severely 
affecting the health care system of the country (Handa et al., 2006). In addition many 
plants of Palestinian flora are facing the risk of endanger, due to agricultural 
practices, environmental threats and consumption changes. In the absence of 
National program to conserve the Palestinian heritage of plant diversity  
(Alkowni and Sawalha, 2012). 
Five of plants were used in our study: Atreplix sembiccata (Chenopodiaceae), 
Echium angustifolium (Boraginacea), Solanumnigrum (Solanaceae), solanum 
elaeagnifolium ( Solanaceae) and Fumaria caprolata (Fumaraceae). 
 
1.Atreplix sembiccata R. Br    
Atriplex is a plant genus of 100-200 species, known by the common name of 
saltbush. The genus is quite variable and widely distributed. It includes many desert 
and seashore plants and halophytes, as well as plants of moist environments. 
Saltbushes are extremely tolerant of salt content in the ground. Their name derives 
from the fact that they retain salt in their leaves, which makes them of great use in 
areas affected by soil salination (Djerroudi, et al., 2011). Various species of Atriplex 
have been used for their important medicinal values. For example; Atriplex 
semibacata R. Br. 
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Atriplex semibaccata, family (Chenopodiaceae) is very common in salty desert, 
prostrate or ascending herb with up to 60 cm, leaves thin, up to 4 cm. It is a very 
important forage at sheep breading in Australia. Most reports say that no members of 
this genus contains toxins and that all have more or less edible leaves. However, one 
report say that if very large quantities are eaten they can cause photosensitivity. In a 
previous investigation for Atriplex semibaccata four saponins were isolated This 
paper describes the isolation and structure elucidation of three  flavone glycosides 1, 
2, and 3 in addition to, their potent estrogenic and anti-microbial activities.( Shaker& 
Mostafa, 2004). 
 
2. Solanum elaeagnifolium 
S. elaeagnifolium is native to north-east Mexico and south-west USA where it is a 
weed (Robinson et al ., 1978). It is also considered native to Argentina, the nature of 
the insect herbivorous fauna suggesting that this distribution is secondary. It has been 
introduced to other parts of North America 
S. elaeagnifolium is multistemmed, up to 1 m tall, the aerial growth normally dying 
back during winter, with an extensive root system spreading to over 2 m deep. The 
term ‘rhizome’ cannot be used in the case of this plant as fragments on any part of 
the roots can regenerate. 
Stems are cylindrical, sparingly branched, with a few scattered reddish prickles, 
herbaceous except at the base. Leaves are dark green to pale greyish green, petiolate, 
lanceolate, obtuse or acute at the tip, rounded or truncate at the 
base, with entire or wavy margin, 2.5–10 (max 16) cm long and 1–2.5 (max 4) cm 
wide, petiole 0.5–2 cm long, sometimes slightly lobed or with undulate margins. 
Leaves, stems and calyx are densely pubescent, giving the plant its 
typical silver-green appearance. Foliage is covered with star-shaped hairs. Yellow- to 
brown-coloured prickles usually occur on the stems and also the main veins of the 
leaves. The inflorescence is a solitary cyme of 1–7 flowers, with long peduncules 
 (5–20 mm). The calyx measures 5–7 mm, with 2–4 linear lobes. The corolla is 25–
35 mm large and is orbicular, generally bright blue to purple but sometimes white 
with yellow anthers of 7–9 mm. The fruit is an irregularly dehiscent berry, initially 
spherical, green (with white patches) and fleshy, drying and becoming yellow to 
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orange (10–15 mm in diameter) at maturity. A single plant generally produces 40–60 
fruits, each containing 60–120 seeds, smooth, flat, greenish-brown, 2–3 mm in 
diameter, closely resembling those of tomatoes. 
The plants are easily identified by the abundance of blue or purple flowers and the 
orange-yellow mature berries that appear later in the season. 
The steroidal alkaloid Solasodine used in the preparation of contraceptive and 
corticosteroid drugs has been commercially extracted from S. elaeagnifolium berries 
in India (Maiti, 1967) and Argentina, making it the most promising source among 
Solanum species investigated (Heap et al ., 1997). Recent studies have identified 
other potential uses for S. elaeagnifolium as plant extracts have shown moluscicidal 
and nematicidal activity, as well as cancer-inhibiting activity. 
 
3. Solanum nigrum 
 Solanum nigrum L commonly as Black nightshade is a dicot weed in the Solanaceae 
family. It is an annual herbaceous plant of 10-60 cm high with a green, smooth and 
semi-climbing stem. The opposite leaves, with whole limb, oval and diamond shape 
are slightly cogged. It is a rather common species in wet woods, near river, waste 
land, old field, ditches roadside and cultivated land. Flowers are 3-8 in extra-axillary 
drooping sub-umbellate cymes. Fruits are purplish black or reddish berries. Seeds are 
many, discoid, yellow, minutely pitted. The whole plant is useful in vitiated 
conditions of tridosha, rheumatalgia, swellings, cough, asthma, bronchitis, wounds, 
ulcers, flatulence, dyspepsia, strangury, hepatomegaly, otalgia, hiccough, 
opthalmopathy, vomiting, cardiopathy, leprosy, skin diseases, fever, splenomegaly, 
haemarrhoids, nephropathy, dropsy and general debility. The plant is bitter, acrid, 
emollient, antiseptic, anti-inflammatory, expectorant, anodyne, vulnerary, digestive, 
laxative, diuretic, cardiotonic, depurative, diaphoretic, febrifuge, rejuvenating, 
sedative, alterant and tonic (Sridhar  et al., 2011). 
 
4. Fumaria caprolata 
The genus Fumaria belongs to Fumariaceae family and encompasses about 40 
species (Maiza-Benabdesselam et al., 2007). These plants are annual herbs which 
have wide distribution in the Mediterranean region (Suau et al., 2005). The 
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identification of Fumaria plants is subjective because they have very close 
morphological properties (Soušek et al., 1999). 
The biological activity of Fumaria is mostly associated with the presence of 
isoquinoline alkaloids in the plant. Phytochemical investigation revealed the 
presence of several alkaloids such as adlumidiceine, copticine, fumariline, 
perfumine, protopine, fumaranine, fumaritine, paprafumicin and paprarine. The plant 
has also been evaluated pharmacologically and shown to possess antihelmintic, 
antipyretic and hypoglycemic properties. 
Fumaria capreolata (L.) is used in Algerian traditional medicine in cases of 
hepatobiliary disfunction and gastrointestinal disorders. It was reported that the plant 
has local reputation in Pakistan and India as anthelmintic, antidyspeptic, 
blood purifier, cholagogue, diuretic, laxative, sedative, tonic and also considered 
useful to treat abdominal cramps, fever, diarrhoea as well as syphilis and leprosy 
(Gilani et al., 2005). 
5. Echium angustifolium 
About 40 species of Echium are known that are mainly distributed in the 
Mediterranean region, Southern Europe and Western Asia (Feinbrun-Donthan, 1978) 
Pyrrolizidine alkaloids (PAs) occur wide-spread in the plant families 
Boraginaceae(all tribes), Composite (tribes Senecioneae and Eupaatorieae), and 
Leguminosae(tribe Crotalarie (Witte, 1995). PAs mainly function as defence 
compounds against herbivores and exhibit toxic and carcinogenic properties in life 












2.6 Microbial studies 
2.6.1 Pathogenic Microorganisms and antibiotic resistance 
 Many pathogens including Salmonella spp, Listeria monocytogenes, Staphylococcus 
aureus and Escherichia coli O157:H7 are commonly implicated in foodborne illness. 
Increasing antibiotic resistance of bacterial foodborne pathogens has raised concerns in 
the scientific community. Antibiotic resistance started with the time of its 
development. However, resistance is on heights since last two decades and it seems 
that now we are in post-antibiotics era, which was predicted almost a decade ago. 
The consequences of resistance among bacterial pathogens can be measured by 
increased magnitude of morbidity, higher rates of mortality and greater costs of 
hospitalization for patients infected with resistant bacteria relative to those infected 
with sensitive strains. In developing countries, infectious diseases remain the main 
cause of death (WHO, 2004). Some specific examples of extracellular and 
intracellular microbial species that have developed significant resistance. 
 
2.6.1.1 Escherichia coli 
Escherichia coli is a facultatively anaerobic, gram-negative rods that are 
peritrichously flagellated. Its presence in water or food is an indication of fecal 
contamination. E. coli is not usually pathogenic. However, it can be a cause of 
urinary tract infections, and certain strains produce enterotoxins that cause traveler's 
diarrhea and occasionally cause very serious foodborne disease 
 (Bhunia & Ray, 2008). 
E. coli is the most common facultative bacterium of intestinal normal flora of 
humans and many animals but are also frequently associated with bacterial sepsis, 
neonatal meningitis, nephritis, cystitis, and gastroenteritis to infants and travelers to 
countries with poor hygiene. Β-lactamase productionthe major defense of gram 
negative bacteria against beta lactam antibiotics is increasingly common among this 
species. Predominance of Extended-spectrum beta-lactamase (ESBL) producing E.coli is 
not hidden anymore.  
70% of E. coli strains isolated from diarrheal cases were carried antibiotic resistant genes 




2.6.1.2 Staphylococcus aureus 
Staphylococci are Gram-positive cocci occurring in clusters. They can be cultured on 
normal nutrient mediums both aerobically and anaerobically. The most important 
species from the viewpoint of human medicine is S. aureus. A number of 
extracellular enzymes and exotoxins such as coagulase, alphatoxin, leukocidin, 
exfoliatins, enterotoxins, and toxic shock toxin are responsible for the clinical 
symptoms of infections by this pathogen, which are observed in the three types 
invasive infections, pure toxicoses, and mixed forms. The antibiotics of choice for 
therapy of these infections are penicillinase-resistant penicillins. Laboratory 
diagnosis involves identification of the pathogen by means of microscopy and 
culturing. S. aureus is a frequent pathogen in nosocomial infections and limited 
outbreaks in hospitals. 
Hand washing by medical staff is the most important prophylactic measure in 
hospitals. 
The cell wall consists of a thick layer of murein. Linear teichoic acids and 
polysaccharides are covalently coupled to the murein polysaccharide. The 
lipoteichoic acids permeating the entire murein layer are anchored in the cell 
membrane. 
Cell wall-associated proteins are bound to the peptide components of the murein. 
Clumping factor, fibronectin- binding protein, and collagen-binding protein bind 
specifically to fibrinogen, fibronectin, and collagen, respectively, 
and are instrumental in adhesion to tissues and foreign bodies covered with the 



















                               a                                                               b 
Fig. 2.3 (a) Gram staining of a pus preparation: Gram-positive cocci, somein 
grapelike clusters. Clinical diagnosis: furunculosis. (b) Culture on blood agar: 
convex colonies with yellowish pigment and porcelain like surface. 
 
Aside from surgical measures, therapy is based on administration of antibiotics. The 
agents of choice for severe infections are penicillinase resistant penicillins, since 70–
80% of all strains produce penicillinase. These penicillins are, however, ineffective 
against methicillin-resistant strains, and this resistance applies to all betalactams.  
S. aureus is a frequent colonizer of skin and mucosa. High carrier rates (up to 80%) 
are the rules among hospital patients and staff. The principle localization of 
colonization in these persons is the anterior nasal mucosa area, from where the 
bacteria can spread to hands or with dust into the air and be transmitted to susceptible 
persons. S. aureus is frequently the causal pathogen in nosocomial infections 
(Kayser et al., 2005). 
       
2.6.1.3. Pseudomonas aeruginosa 
Pseudomonas aeruginosa is a gram negative, rod-shaped bacterium. P. aeruginosa 
cells measure 0.5 to 1.0 μm by 3 to 4 μm, and most of the cells possess a single polar 
flagellum. P. aeruginosa produces the pigment pyocyanin when grown on minimal 
medium or found in infections, giving it a greenish-blue appearance 
 (Tatterson et al., 2001). Pseudomonas aeruginosa is known to be extremely versatile 
in its ability to catabolize various species of organic compounds found in nature, 
which enables it to inhabit a wide range of ecological niches. Pseudomonas 
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aeruginosa has been isolated from water (fresh or salty), air, soil, animals, and plants 
(Mahajan-Miklos et al., 1999) 
As an opportunistic human pathogen, P. aeruginosa has remarkable capacity to cause 
diseases in susceptible hosts and causing around 9–10% of hospital infections. It is 
the major colonizing microbial pathogen for cystic fibrosis (CF) patients (Tatterson et 
al., 2001) and a common infectious agent in nosocomial infections, in infections of 
patients with severe burn, cancer, and other immuno-compromising conditions. 
 
2.6.2 The Studies of Antimicrobial Activity of Medicinal Plants and their 
Extracts against Foodborne Phathogens 
(Salahudin et al., 2011) had studied the potential of plant extracts and           
photochemical on standard microorganism strains (staphylococcus    6736152), and 
investigated the synergistic effects of extracts with antimicrobial activity in  
association with antibiotics against drugs resistant bacteria . 
The study was conducted to investigate the antimicrobial peptides efficacy from six 
medicinal plants . results showed that the Pegnanum hermala is a rich source for 
antimicrobial peptides and it may be used for industrial extraction and isolation of 
antimicrobial compounds which may found place in medicine industry as 
constituents of antibiotics. 
 
(valya et al., 2011) had determined the antimicrobial activity of the Solanum 
americanum miller against four bacterial strains such as (E .coli and s. aureus , 
Bacillus subtilis, Pseudomonas aerogenoss) and two fungal strains (Candida 
albicans , Aspergillus niger). High antimicrobial activety was found in methanol 
plant extracts , followed by other extracts . Aqueous extract showed no antimicrobial 
activity .While no extract showed antifungal actively against s 
 
(Benli et al., 2007) had studied the antimicrobial effects of six plant extract obtained 
from different part of four endemic plant such as Verbascum eriocarpum (flower), 
Stachys certica supsp .Anatclica (leaf &flower), Heracleum paphlagonicum (leaf & 
seeds) and Alcea apterocarpa (leaf , seeds , and sepals) Then the plants were tested 
on 10 bacteria and 4 yeast  Including E. coli , S. aureus and Candida albicans. When 
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the antimicrobial activites of standard antibiotics and plant extracts were compared, 
it was shown that plant extracts have effects that were similar to those of antimiotics 
and moreover in some cases these extracts had inhibitory effects more than the 
antibiotics do. Some researches report that there is a relationship between the 
chemical structures of the most abundant compounds in the tested extracts or 
essential oils and the antimicrobial activity. Aromatic phenolic compounds which 
have been found to have antimicrobial properties. 
However, the pH of compounds in dilutions also may have modified the results. 
Thus, for example, anise oil had higher antifungal activity at pH 4.8 than at 6.8, 
while the oil of Cedrus deudora is most active at pH 9 (Valarmathy et al., 2010). 
 
(Elbashiti et al., 2011) evaluated the antimicrobial activity and synergistic effects of 
different parts of five localplants extracts against E.coli and S aureus; Withaina 
somnifera, Marrubium vulgare, Atriplex  halimus and Mesembryanthemum 
crystallinum. The synergistic effects of plant extracts and antibiotics showed 
promising result against antibiotic resistance bacteria. 
 
 (Abou Elkhair et al., 2010) evaluated the antimicrobial activity of Paronychia 
argentea Lam, Matricaria aurea and Verbascum sinuatum L. against five foodborne 
pathogens; Escherichia coli, Klebsiella pneumonia, Morganella morganii, 
Methicillin- sinsitve Staphylococcus aureus and Methicillin- resistant using agar well 
diffusion methoed and microdilution technique. The crude extracts were utilized 
exhibited antimicrobial activity against both Gram-negative and Gram-positive. 
 
(Ashour et al., 2005 )determined the antimicrobial activity of crude extracts of three 
Palestinian folk medicinal plants and some of their subfraction in addition to their 
commercial oils on certain pathogenic microbs; Salvia officinalis, Thymus vulgaris 
and Petroselinum sativum. The result showed that the most of tested concentrations 
Gram-positive bacteria were found to be more susceptible than Gram negative 





2.6.3 Synergistic Antibacterial Combinations 
The term ''synergism'' has been used to describe relationships between agents without 
regard to the overall concentration of antimicrobial in combination. In other words, 
increased antimicrobial activity in a combination which contains 100 mmol of 
compound A and 100 mmol of A or B alone and would not necessarily constitute 
synergy. Many reports exist where the activity of a single agent is reported along 
with the activity of a combination and synergism is claimed by the investigator. 
Synergistic antimicrobial combinations have been introduced as more successful 
strategy to combat MDR infections. Combinations of amoxicillin/ clavulanic acid, 
sulfmethoxazole/trimethoprim, piperacline/ tazobactum, amoxicillin/sulbactum are 
the classical examples of their success. According to (WHO, 2006) published data, 
plants from different geographical locations act synergistically with common 
antibiotics and exhibited greater antimicrobial activity against multi-drug resistant 
pathogens. Some daily use spices and plants like clove, garlic, ginger, lemongrass 
and guava were also checked and some of them were found to be inhibitory against 
Staphylococcus aureus, if were used with protein synthesis inhibitors like 
tetracycline (Betoni et al., 2006). 
 
 




Compound A                     
Figure 2.4 Isobolograms displaying the three types of results possible with 










Material and Methods 
 
 
3.1 Floristic study 
3.1.1The study area 
The study area is situated in the Middle East Mediterranean coast in the south 
Governorates within Palestine, which cover a small portion of  the  Gaza Strip,  
namely Al-salqa valley latitude 31 23 59.78 N  and longitude 34 20 22.07  (Ministry 
of local Government, 2010). 
 
Al-alqa valley is happening meeting a number of Small valleys that converge 
near the armistice line on the eastern border of the Gaza Strip, and expire in stream to 
form a one valley which runs along the South-eastern border of the city for a distance 
0952 meters and then cut off the  town from the neighborhood Bobaa then runs 
zigzag until it reaches Al-Berka neighborhood in the west(Abu Amra, 2010).  
 
 3.1.2 Geographical  location 
Wadi Al-salqa area is located south -east of Deir al-Balah is bordered to the north of 
Deir al-Balah and the western side of Salah al-Din Street, the southern side of the Al 
–karara and the East Green Line . 
 
3.1.3 Climate- Rainfall : 
Gaza Strip has a characteristically semi–arid climate, and is located in a transitional 
zone between a temperate Mediterranean climate to the West and North , and the arid 
Negev and Sinai desert to the east and south. Al-salqa valley basin is located in low 
rainfall area ranging from 250-300 mm and this explains Matari system spate of the 
valley. 
 There are two well-defined Seasons: the wet season starting in October and 
extending through March, and the dry season from April to September. Peak months 
for rainfall are December and January. Annual average rainfall varies considerably 
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from than 400 millimeters per year (mm/y) in the north to about 200 mm/y in the 
south near Rafah. 
Daily rainfall data have been available for 8 stations in Gaza Strip since August 
1973, while one station (Station 10, the" Meteorological Station" in Gaza City) has 
daily recorded dating back to 1968. The highest recorded one-day total in Gaza Strip 
was 138 mm at the Beit Lahia Station on November 29, 1991. 
While a general north-south pattern of rainfall is apparent, a review of the 
existing rainfall data indicates that from one year to another, there can be 
significant variation in rainfall in the Middle area of Gaza Strip, Deir El 
Balah governorate, near our study area, in about 363 mm/y (Abu Auda et al., 
2009). 
The average mean daily temperature in Gaza Strip ranges from 26ºC in 
summer to 12ºC in winter. The average daily minimum temperature ranges 
from 21ºC to9 ºC in winter and maximum temperature ranges from 29ºC to 
17 ºC in winter and summer respectively (Abu Auda et al., 2009). 
 
3.1.4 Plant collection 
Fieldwork and Survey of plants grown in the area of study was conducted during the 
period from January  to August 2011/2012. Several trips to different locations of the 
region, Al-berka location. Abu fiaad location, Al-mashaala location, Am Al-azban 
location, Bobaa location and  Salah Al-deen location. Samples of various plants 
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3.1.5  Plant identification 
 
After the specimens had been dried by pressing, identification were carried out, the 
specimens were prepared as herbarium material according to herbarium techniques. 
Plant specimens are kept at the Laboratory of Biology Department, Faculty of 
Science, Al Aqsa University. Identification were carried out according to Tackholm 
(1974) "Students Flora Of Egypt", Zohary (1966 and 1972); Feinbrun– Dothan (1978 
and 1986), "Flora Palaestina" and Boulos (1999, 2000 and 2002) " Flora Of Egypt". 
The identification updated according to Danin (2000) "The Nomenclature News Of 
Flora Palaestina " and Danin (2004) Distribution Atlas of Plants in the Flora 
Palaestina Area". 
 
3.1.6. Sampling Vegetation: 
Vegetation analysis started with selection of stands (quadrates) that effectively 
represent variation in the vegetation where the a biotic habitat factors  showed 
discontinuity or marked transition. 
The surveyed locations (Figure3.1) extend along Al-salqa valley for a distance of 
about 7 km, the vegetation was sampled at Buttom, Bank and Open Field. 
Six locations (Figure3.1) were found to be satisfactory to represent the vegetation of 
the area. 
The locations comprise seven quadrates (each quadrate 10 X 10 m) were chosen in 
the valley to study plant communities as follows:  
1. Al Berka Location: 
Two quadrates were chosen in this location from Open Field (A1) , (A2). 
2. Abu Fiaad Location: 
One quadrate was chosen in this location from the valley Buttom (B). 
3. AL Mashaala Location : 
One quadrate was chosen in this location from the valley Bank(C). 
4. Am Alasban location : 
One quadrate was chosen in this location from the valley Bank(D). 
5. Bobaa Location : 
One quadrate was chosen in this location from the valley Buttom (E). 
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6. Salah Aldeen Location : 
One quadrate was chosen in this location  from the valley Bank (F) 
 
3.1.7.Species Cover-abundance: 
A quadrate method was used in the present study. The appropriate size for a quadrate 
(10x10m
2
) was selected to give an accurate estimation. 
The combined estimation of cover-abundance scale was used together with 
sociability values (Braun–Blanquet, 1964), as shown in Table 3.1, present percentage 
was obtained from the number of quadrates in which the species occurs. Seven 
quadrates were found to be satisfactory to represent the vegetation of the area. 
Cover was determined from estimates of vertical plant shoot-area projection as a 
percentage of quadrate area (Mueller-Dombois & Ellenberg, 1974). 
The quadrate size was chosen to be large enough to include significant   numbers of 
individuals, but small enough to separate, count and measure individual plants 
without duplication or omission of individuals (Barbour, et al., 1987; Cox, 1990). 
The Braun-Blanquet scale is adaptable to assessment of existing environmental 
perturbations. By comparing plant coverage values in disturbed areas with those in 
undisturbed areas having similar species composition, gross estimates of reduction in 
plant cover can be made. 
Table 3.1:  Braun-Blanquet cover-abundance scale. 
 
 





1 <5; numerous individuals 
+ <5; few  individuals                                                                     




3.1.8. Species Frequency: 
Frequency is the percentage of total quadrates containing at least one roote individual 
of a given species. 
Frequency is most often used to compare plant communities and to detect changes in 
vegetation composition over time. Frequency is used to describe the distribution of a 
species in a community. It is often used in combination with density or cover 
estimates and used to measure trend or condition.  
Frequency percent could be estimated as follows (Ambshat, 1982): 
Frequency percent = (Number of quadrates a species occurs in / Total number of 
























   
3.2  Microbial study 
3. 2.1 Material 
3.2.1.1 Plant sample collection 
Fresh plant materials were washed under tape water, dried in shade and then 
pulverized into fine powder by kitchen blender .All plants part were used. Scientific, 
common names and medicinal uses of the tested plants are summarized in (Table 
3.2). 
Table 3.2 Tested plants and their medicinal uses 
 







 )Contraceptive and corticosteroied سجوة زيتية





 Antifungal activity and عنب الديب





 potent estrogenic and anti-microbial قطف




Echium angustifolium L. 
(stem, leaves) 
 









blood purifier, cholagogue, diuretic, 
laxative, sedative, tonic and also 
considered useful to treat abdominal 
cramps, fever, diarrhoea as well as 









3.2.1.2  Microorganisms 
Three bacterial species, gram- positive Staphylococcus aureus (methicillin resistant) 
and Gram- negative Escherichia coli (E. coli) and pseudomonas aeruginosa were 
used. These microorganisms were obtained from El-Shifa Hospital, Micobiology 
Department and identified using morphological and biochemical diagnostic test at 
medical Technology Department at the Islamic University of Gaza. The bacteria 
were subcultured overnight at 37 ºC in nutrient agar . 
 
3.2.2 Methods 
3.2.2.1 Preparation of plant Extracts  
Ten grams of plant material were put into flask. After added prepare volume of 
ethanol (150 ml) 80%, the flask was exposed for 60s (1min) in microwave extractor 
to be exposed. The flask was taken out and cooled to room temperature by cooling 
water. Then again, it was put into a microwave extractor to be exposed. 
Above steps were repeated 12 times (Jin-Yu Hao et al., 2002). Then the extracts 
were transported into glass watch. The solvent was then  removed by oven at 45ºC 
overnight  then the extracts sterilized by filtration through a 0.2 membrane filter. The 
different organic extracts of the plants were dissolved in dimethylsulfoxide (DMSO), 
1g/1ml (Essawi & Srour, 2000).  The dried extracts were stored in sterile glass 
bottles at -20 ºC until use. 
 
3.2.2.2 Antibacterial  testing 
Antibacterial activity of the crude organic extract of different plants was then carried 
out by the disc diffusion method (Lennette, 1985).  
The micro-organisms were sub-cultured overnight at 37 ºC in nutrient agar. The 
bacterial cultures were grown in nutrient broth medium at 37 ºC.  After 4 h of 
growth, each microorganism was inoculated by streaking the swab over the entire 
surface of Muller Hinton agar plates. Suspension of bacterial strains with an optical 
density of 10
6
 bacterial cells/ml. Sterile, 6 mm diameter filter paper   were 
impregnated with 10 µl of extract, placed on gently tapped to remove excess liquid, 
and positioned on seeded plates. One other sterile blank disk impregnated with 
DMSO, was used as negative control.  After incubated at 37°C for 24 hour, all plates 
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were observed for zones of growth inhibition, and the diameter of these zones was 
measured in millimeters. Antibiotics; Amikacin, Amoxyclave, …, chloromphenicol) 

















Table (3.3) List of antibiotics potency 
 
3.2.2.3 Determination of synergistic effects of plant extracts 
This was carried out using disk diffusion technique (Elbashiti et al., 2011).The 
bacterial cultured were grown in in nutrient broth medium at 37 ºC.  After 4 h of 
growth, each microorganism was inoculated by streaking the swab over the entire 
surface of Muller Hinton agar plates. Suspension of bacterial strains with an optical 
density of 10
6
 bacterial cells/ml. commercial antibiotics were positioned on agar 
plates and Sterile, 6 mm diameter filter paper   were impregnated with 10 µl of 
extract, placed on the seeded plates. After incubated at 37°C for 24 hour, all plates 
were observed for zones of growth inhibition, and the diameter of these zones was 
measured in millimeters and compared with that of the antibiotics alone. Both single 




















4.1 Floristic analysis : 
Table 4.1 presents the flora of the surveyed area in the January to August 2011/2012. 
A total of 145 species vascular plant taxa belonging to 112 genera and 40 families 
were reported. 
       The best respresented families were the Asteraceae (Compositae (17genera and 
21 species), Poaceae (Gramineae (16 genera and 16 species), Fabaceae (9 genera 
and13species), Brassicaceae (9genera and 10 species), Solanaceae (6genera and 8 
species). On the other hand there are other families were represented only by a few 
species; Euphorbiaceae (4 genera and 5 species), Caryophllaceae (4genera and 4 
species),  Labiatae (4 genera and 4 species), Chenopodiaceae  
(3genera and 7 species), Boraginaceae and Polygonaceae (3genera and 3 species), 
Geraniaceae (2 genera and 6 species), Papaveracear, Rosaceae, Rubiaceae, 
Malvaceae, Scorphulariaceae and Aizoaceae (2genera and 2species), Plantaginaceae 
and Cyperaceae (1 genera and 3 species ), Amaranthaceae, Primulaceae, Cactaceae, 
Oxalidaceae, Moraceae and Fumariaceae (1 genera and 2 species), Urticaceae (1 
genera and 4species). Finally there are other families were respersented only by one 
species (Tamaricaceae, Rhamnaceae, Cupressaceae , Asparagaea,  Oleacea, 
causuarinaceae, Portulaceae, Orobanchaceae, Araceae, Palmae, Apiaceae, 









Table (4.1) Plant species and their life forms in Al-salqa valley, Gaza Strip, 
Palestine. Families and species are arranged alphabetically 
VERNACULAR 
NAME 




 -Chamaephyte Carpobrotus edulis (L.)N.E.Br. 1 Aizoaceae 1 أصابع الجارية
   Therophyte Mesembryanthemum crystallinum  L. 2 طرطير -شنين -غسول
 -Therophyte Amaranthus blitum L. 3 Amaranthaceae 2 عرف الديك
   Therophyte Amaranthus spinosus L. 4 عرف الديك الشوكي
 -Therophyte Anethum graveolens L.                5 Apiaceae 3 عين جرادة -شبت-
 -Geophyte Arisarum vulgare O .Targ-Tozz 6 Araceae  4 سراج الغولة
 -Geophyte Asparagus horridus L. 7 Asparagaceae 5 شعيط -هليون
 -Chamaephte Artemisia monosperma Delile 8 Asteraceae 6 شيح-عاذر 
   Therophyte Cetaurea hyalolepis Boiss. 9 مرار شفافي-عنبر 
   Therophyte Carduus getulus pomel 10 حشروف لسان الكلب
   Therophyte Calendula arvensis(vaill.)L. 11 الجمرة -مخلب القط 
   Therophyte Cichorium endivia L. 12 هندباء –سريس 
   Therophyte Carthamus tenuis (Boiss.& Blenche)Bornm 13 قوص
   Therophyte Crebis aspera L. 14 خفية جالسة
   Therophyte Erigeron bonariensis L. 15 شيخ الربيع
 & Chamaephyte Echinops philistaeus Feinbrum خشير فلسطينى
zohary. 
16   
 -اقحوان ذهبي–بسوم 
 الدجاجة كراع-مندلية
Therophyte Glebionis coronaria (L.)Cass.ex Spach 17   
   Therophyte Matricaria aurea (loefl.)Sch.Bip 18 بابونج ذهبي
   Therophyte Matricaria recutita L . 19 بابونج
خرفيش  -شوك الغزال
 الجمال
Therophyte Silybum marianum (L.)Gaerth. 20   
اف ا لتف-جعضيض
 الكرنبي
Therophyte Sonchus oleraceus L. 21 
 
  
   Therophyte Senecio glaucus L. 22 صفيرة-قراعي 
ابو حليبة  -سنارية معمرة
 االسباني
Hemicryptophyte Scolymus hispanicus L. 23   
ابوحليبة -شوكة الفار
 االبقع
Therophyte Scolymus moculatus L.  24   
العشبة –زهرة الشيخ 
 السالمة
Therophyte Senecio vulgaris L. 25   
 Therophyte Verbesina encelioides (Cav.)Benth نوارة الشمس
& Hook .f. ex Gray . 
26   
   Therophyte Xanthium spinosum L. 27 شبيط شوكى
 Therophyte Xanthium stramarium L. 28  7 شبيط عريض  
  Chamaephyte Echium angustifolium Mill. 29 Borginaceae زهرة االفعى
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 Therophyte Hormuzakia aggregate لسان النعجة
(Lehm.)Gusuleac 
30   
 Therophyte Anchusa aegyptiaca (L.) DC. 31  8 حمحم مصري)شبيط (
  Therophyte Brassica tournefortii Gouan 32 Brassicaceae جزيرة -قراص -
   Therophyte Cakile maritime Scop. 33 حررشاد الب
   Therophyte Diplotaxis erucoides (L.)DC. 34 صفيرة -حويرة
 Therophyte Eruca vesicaria subsp ايهان-روق –جرجير 
.sativa(Mill)Thell. 
35   
   Therophyte Erucaria rostrata(Boiss.) A.w. Hill 36 سليح
   Therophyte Lobularia arabica (Boiss.) Muschl. 37 دهيانة
   Therophyte Matthiola arborescens 38 منثور
 Therophyte Matthiola livida منثور
(Delile) DC. 
39   
   Therophyte Sinapis alba L. 40 رشاد البحر -خردل ابيض
 Therophyte Sisymbrium orientale L. 41  9 خردل
  Therophyte Opuntia ficus-indice(L.)P.Mill. 42 Cactaceae الصبر-تين شوكى
-Therophyte Opuntia stricta var.dillenii (Ker تين شوكي بريكلي
Gawl.) L.Benson. 
43   
 Hemicryptophyte Paronychia argenta Lam. 44 Caryophyllaceae 10 رجل الحمامة
   Therophyte Polycarbon succulentum (Delile) j.Gay 45 ريحة
   Therophyte Silene Colorata Poir. 46 السيلين الملون





 Tree Casuaina glauca sieber ex spreng. 48 Casuarinaceae 11 كازورينا
 Phanerophyte قطف بحري
shrub 
Atriplex halimus L. 49 Chenopodiaceae 12 
   Chamaephyte Atriplex semibaccata R. Br. 50 قطف
 Therophyte Chenopodium chenopodioides رمرام
(L.)Aelen  
51   
   Therophyte Chenopodium murale L. 52 رمرام -زربيح
   Therophyte Chenopodium polyspermum L. 53 رمرام
   Therophyte Chenopodium vulvaria L. 54 رمرام كريه الرائحة
   Therophyte Salsola kali L. 55 شنان
 Tree Cupressus sempervirens L. 56 Cupressaceae 13 سرو
 Geophyte Cypreus alternifolius L. 57 Cyperaceae 14 السعد المظلي
   Geophyte Cypreus rotundus L. 58 السعد الكروي -سعد الحمار
   Hemicryptophyte Cypreus laevigatus L. 59 لسعدا
 Therophyte Chrozophora (L.)A.Juss. 60 Euphorbiaceae 15 دوارالشمس النيلى
 .Therophyte Euphorbia peplus L حلبيتا
 
61   
 .Therophyte Euphorbia terracina L لبينة
 
62   
 .Therophyte Mercurialis annua L حلبوب
 





Ricinus communis L. 64 
 
  
 Tree Acacia farnesiana (L.) willd 65 الفتنة -سنط 
 
Fabaceae 16 





 Hemicryptophyte Alhagi graecorum Boiss. 67 عاقول
 
  
 Chamaephyte Lotus glaber Mill. 68 لوتس جلبر
 
  
 Chamaephyte Lotus cytisoides L. 69 لوتس سيتسويدس
 
  
   Therophyte Medicago littoralis Loisel. 70 برسيم حجازي
   Therophyte Medicago polymorpha L. 71 قرطة عديدة االشكال
 .Therophyte Medicago truncatula Gaertn قرقيش
 
72   
 .Therophyte Melilotus sulcatus Desf زحندقوق محز
 
73   
 Therophyte Onobrychis crista-galli(l-)lam. 74 خريسه راس الديك
 
  
 Therophyte Trifolium bullatum Boiss.& tlausskn. 75 برسيم مبثر
 
  
 Therophyte Trigonells arabica Delile. 76 حندقوق
 
  
   Therophyte Vicia sativa L. 77 فول رومى -بيقة
 Therophyte Fumaria capreolata L. 78 ريزالدجاج المتسلق
 
Fumariaceae 17 
 Therophyte Fumaria parviflora lam . 79 بقلة الملك -الشاهترج
 
  
 Therophyte Erodium  touchyanum Delile 80 Geraniaceae 18 ابرة العجوزالصحراوية
 .Therophyte Erodium laciniatum (Cav.)Willd حمباز -ابرة العجوز
 
81   
   Therophyte Erodium malacoides (L.)L'Her.ex Ait. 82 ابرة العجوز الخبازية
 .Therophyte Erodium ciconium(L.)L'Her.ex Ait ابرة العجوز
 
83   
 Therophyte Erodium moschatum(L.)L'Her.ex Ait. 84 ابرة العجوز المسكية
 
  
 Therophyte Geranium rotundifolium L. 85 يمان -ابرة الراعي
 
  
 Therophyte Lamium amplexicaule L. 86 اذن الفار–فم السمكة 
 
Labiate 19 
 .Therophyte Marrbium vulgare L زقوم-سموه
 
87   





 .Therophyte Malva parviflora L خبيزة
 
89 Malvaceae 21 
 (.Therophyte Abelmoschus esculentus (L بامية
Moench 
90   
 .Tree Ficus carica L تين
 
91 Moraceae 22 
 .Tree Ficus Sycomorus L جميز
 
92   
 .Tree Olea europaea L الزيتون
 
93 Oleaceae 23 
 . Parasite Orobanche cernua Loefl هالوك
 
94 Orobanchaceae 24 
عرق  -حميضة
 حماض الماعز-الليمون
Geophyte Oxalis pes-caprae L. 95   
Oxalidaceae 
25 
 Therophyte Oxalis corniculata L. 96 حميض
 
  
 Therophyte Papaver humile Fedde 97 Papaveraceae 26 حنون عرايس-قريعية
 Therophyte Papaver umbonatum Boiss. 98 خشخاش
 
  





Plantago afra L. 100   
رجل  -لسان الحمل
 االرنب
Therophyte Plantago lagopus L. 101   
 Tree نخيل البلح
 
Phoenix dactylifera L. 102 Palmae 28 





 Phanerophyte بوص فارسى
shrub 
Arundo donax L. 104   
 . Therophyte Avena wiestii steud زمير
 
105   
العلفية  -السيبوس
 القاسية
Therophyte Bromus rigidus Roth 106   
 Therophyte شنرس اكيناتس
 
Cenchrus echinatus L. 107   
 Therophyte Crypsis schoenoides (L.) lam. 108 بقق قصير
 
  
 Therophyte Cutandia dichotoma (Forssk.) Trab. 109 خافور ثنائي الورق
 
  
 Chamaephyte Cynodon dactylon(L.)Pers. 110 النجم-نجيل بلدى
 
  





 Therophyte Hordeum glaucum Steud . 112 شعر الدب
 
  





Therophyte Phalaris paradoxa L. 114 
 
  
 Therophyte الكلئية السنوية
 
Poa annua L. 115   
 Therophyte Polypogon monspeliensis(L.)Desf. 116 شعر الفار
 
  
   Triticum aestivum L. 117  القمح
 Therophyte Rostraria pumila (Desf.)Tzvelev 118 روستاريا بوميال
 
  





Polygonum equisetiforme Sm. 120   
فستق -حماسيس
 العشرة
Therophyte Rumex pictus forssk. 121   
 Therophyte Portulaca oleracea L. 122 فرفحين-بقيلة  -الرجلة
 
Portulaceae 31 
 Therophyte Anagallis arvensis L. 123 Primulaceae 32 عين القط -عين الجمل
 Therophyte Anagallis Feomina Mill 124 جارود صغير
 
  
 Tree Ziziphus spina-christi (l.) Desf. 125 السدر -دوم –نبق 
 
Rhamnaceae 33 
 Phanerophyte التوت االسود
shrub 





Prunus amygdalus Stokes 127  
 
 
 Therophyte Crcianella latifolia L. 128 غاليون
 
Rubiaceae 35 
 Therophyte Galium aparine L. 129 دحديلة الصقة
 
  
 .Hemicryptophyte Verbascum sinuatum L عورور متعرج-لبيد
 
130 Scrophulariaceae 36 
زهرة الحواشي 
 الفارسية
Therophyte Veronica persica Poir . 131   
 Therophyte Datura innoxia miller 132 بقم –داتورة 
 
Solanaceae 37 





Lycium schweinfurthii 134 
 
  























Tree Nicotiana glauca Graham 136 
 
  
 Therophyte Solanum elaegnifolium Cav. 137 سجوه زيتية
 
  
 Hemicryptophyte Solanum nigrum L. 138 عنب الديب
 
  
 Chamaephyte Withania somifera(L.)DunaL. 139 سم الفراخ-سم الفار
 
  
 Tree Tamarix jordanis Boiss. 140 Tamaricaceae 38 طرفة –أثل 
 Therophyte Urtica dioica L. 141 قريص
 
Urticaceae 39 
 Therophyte Urtica membranacea poir 142 قريص ممبرنياسى
 
  
 Therophyte Urtica pilulifera L. 143 قريص نجاج
 
  
 Therophyte Urtica urens L. 144 قريص عادى
 
  
 Phanerophyte وردة الديب
shrub 







Figure 4.1 Frequency graph of plants families in Al-salqa valley 
 
4.2 Biological spectrum: 
 'life forms' defined by the way in which their meristems were located and 
protected.  
Table( 2.4) shows the life forms for the species in Al-salqa valley. 
Five life forms were recognized, of which Therophytes represented by 
72.2%  constitute the largest number of total species (104), Phanerophytes 
12.5% (species18), Chamaephytes  6.25% (9 species), Hemicryptophytes 
5.55% (8 species) and Cryptophytes 3.4% (5 species) recorded in Al-salqa 
valley, Parasites have one species, Orobanche cernua. 








Table 2.4: Life form distribution of recorded species of Al-salqa valley area. 
Life form No. of species Percentage % 
Chamaephyte 9 6.20 
Cryptophyte 5 3.4 
Hemicryptophyte 8 5.51 
phanaerophyte 19 13.1 
Therophyte 104 71.7 
 
Life form were classified following Raunkiaer (1937): chamaephyte,a perennial plant 
that sets its dormant vegetative buds just at or above the surface of the ground ;,a 
Cryptophyte perennial plant that propagates by underground  bulbs or tubers or 
corms; hemicryptophyte,the surviving buds or shoot apices are situated in the soil 
surface; phanaerophyte,the surviving buds or shoot apices are borne on shoots which 
project into the air; therophyte, plants that complete their life cycle from seed to seed 
and die.  
Figure 4.2 shows the   life form of the recorded species according to the Raunkiaer 
system (1937). This system emphasized  that the growth of higher plants depends on 
the initiation of tissues of apices. He classified plants according to their 'life forms'  
 
 
Figure 4.2  Life- form spectrum of in the  recorded species in Al-salqa valley. 
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Accepted scientific name  
1. Aegilops bicornis (Forssk.) Jaub. & Spach.   
Synonyms: 
Aegilops bicornis var. anathera, Aegilops bicornis var. exaristata, Aegilops bicornis 
var. minor , Aegilops bicornis var. mutica,  Aegilops bicornis var. typical,  
Agropyron bicorne Roem. & Schult. , Crithodium aegyptiacum Trin. ex Steud., 
Sitopsis bicornis (Forssk.) Á.Löve , Triticum bicorne Forssk., Triticum bicorne f. 
muticum . 
Classification:  
Kingdom /Plantae  
Division /Magnoliophyta 
 Class /Liliopsida  
Order /Poales  
Family /Poaceae  
Genus /Aegilops  
 
Accepted scientific name:  
2.Alhagi graecorum Boiss.  
Synonyms: 
Alhagi mannifera Jaub. & Spach,  
Alhagi maurorum sensu auct.  
Classification : 
Kingdom /Plantae  
Divison / Magnoliophyta  
Class/ Magnoliopsida  
Order /Fabales  
Family /Fabaceae  













Accepted scientific name 
3.Amaranthus blitum L.  
Synonyms: 
Amaranthus ascendens Loisel.  - Amaranthus lividus L.  - Amaranthus lividus subsp.-
polygonoides (Moq.) Probst-  Amaranthus lividus var. polygonoides (Moq.Thellung- 




Phylum /Magnoliophyta  
Class /Magnoliopsida  
Order /Caryophyllales  
Family /Amaranthaceae  
Genus /Amaranthus  
Accepted scientific name 
4.Anagallis arvensis L. 
 Synonyms: - 
Classification: 
Kingdom /Plantae   
Phylum /Magnoliophyta  
Class /Magnoliopsida  
Order /Primulales  
Family  / Primulaceae  













Accepted scientific name: 
5.Arisarum vulgare O.Targ.Tozz   
Synonyms:  
Arisarum arisarum (L.) Huth, 
 Arisarum incurvatum 
 Holmboe, Arum arisarum L.  
 
 Classification:  
Kingdom /Plantae 
Divison/Magnoliophyta  
Class / Lilioliopsida  





Accepted scientific name: 





Class /Magnoliopsida  
Order /Caryophyllales  
Family/Chenopodiaceae  






Accepted scientific name:  
7.Atriplex halimus L.  




Kingdom / planta  
Divison/ Magnoliophyta 
Class/ Magnoliopsida 
Order  / Caryophyllales 













Accepted scientific name 
8.Calendula arvensis (Vaill.) L.  
Synonyms: 
Calendula aegyptiaca Desf. 
 Calendula aegyptiaca Pers. Calendula 
 aegyptiaca subsp. Aegyptiaca- Calendula 
 aegyptiaca var. aegyptiaca –Calendula 
 aegyptiaca subsp. aegyptiaca Desf.-  







 Kingdom/ Plantae 
Divison/Magnoliophyta  
Class/ Magnoliopsida  
Order /Asterales  
Family /Asteraceae  










Accepted scientific name 







Class/ Magnoliopsida  
Order /Asterales  


















Accepted scientific name 
10-Carthamus tenuis (Boiss. & Blanche) Bornm.  
Synonyms: 
Carthamus glaucus var. tenuis (Boiss. & Blanche) Boiss .-   Carthamus gracilis 
Celak.- Carthamus tenuis var. gracilis (Celak.) Hanelt- Carthamus tenuis var. tenuis 
Kentrophyllum tenue Boiss. & Blanche . 
 
Classification: 
Kingdom/ Plantae   
Divison/Magnoliophyta  
Class/Magnoliopsida  
Order /Asterales  
Family /Asteraceae  














Accepted scientific name 
11. Centaurea hyalolepis Boiss.  
Synonyms: 
Calcitrapa hyalolepis (Boiss.) Holub -Centaurea pallescens Bové ex DC.-  
Centaurea pallescens var. australis Plitmann- Centaurea pallescens var. hyalolepis 
(Boiss.) Boiss.- Centaurea pallescens f. hyalolepis (Boiss.) Gugle -  Centaurea 





Classification:   
Divison /Magnoliophyta  
Class /Magnoliopsida  
Order /Asterales  














Accepted scientific name 
12. Chrozophora tinctoria (L.) A.Juss.    
 Synonyms: 
Chrozophora tinctoria (L.) A.Juss.- Chrozophora cordifolia Pazij- Chrozophora 
glabrata (Heldr.) Pax & K.Hoffm. - Chrozophora hierosolymitana Spreng. - 
Tournesol tinctoria (L.) Baill.- Tournesol verbascifolia (Willd.) Kuntze - Tournesol 
warionii (Coss. ex Batt. & Trab.) Baill.  
Classification: 
Divison/ Magnoliophyta 
 Class/ Magnoliopsida  
Order/ Malpighiales  
Famil/Euphorbiaceae  



















Accepted scientific name 
13. Crucianella aegyptiaca L.  
Synonyms: Crucianella herbacea Forssk.   
 
Classification:  
Kingdom /Plantae  
Divison/ Magnoliophyta  
Class /Magnoliopsida  
Order /Gentianales  
Family/Rubiaceae  


















Accepted scientific name. 




Division / Magnoliophyta  
Class  /Lilioliopsida 
Order / Cyperales 
Family /Cyperaceae  




Accepted scientific name 




Division  /Magnoliophyta  
Class/Lilioliopsida   
Order  /Cyperales 










Accepted scientific name 
16. Echinops philistaeus Feinbrun & Zohary  
Synonyms: - 
Classification: 
Kingdom /Plantae   
Division/Tracheophyta  
Class /Magnoliopsida  





















Accepted scientific name 
17. Echium angustifolium Mill 
Classification: 
Kingdom  /Plantae 
Division /Magnoliophyta  
Class  /Magnoliopsida  
Order  /Lamiales 
Family / Boraginaceae  










Accepted scientific name 
18. Emex spinosa (L.) Campd.   





Class/ Magnoliopsida  
Order/Polygonales  
Family /Polygonaceae  








Accepted scientific name 
19. Erigeron bonariensis L.  
Synonyms: 
Aster ambiguus (DC.) E.H.L.Krause , Conyza bonariensis (L.) Cronquist,  
Conyza bonariensis f. bonariensis, Conyza hispida Kunth , 
Conyza linearis DC., Erigeron naudinii (Bonnet) 





 Kingdom  /Plantae 
Division /Magnoliophyta  
Class /Magnoliopsida  














Accepted scientific name 
20. Erodium ciconium (L.) L'Hér. ex Ait.  
Synonyms: - 
Classification: 
Kingdom Plantae   
 Division /Magnoliophyta  
Class /Magnoliopsida  
Order /Geraniales  




Accepted scientific name 
 
21. Erucaria rostrata (Boiss.) A.W. Hill ex Greuter & Burdet  
Synonyms: 
Didesmus rostratus Boiss.,  Erucaria boveana Coss., Erucaria boveana var. alata 
Zohary, Erucaria boveana var. boveana Coss., Erucaria boveana var. horizontalis 




Class /Magnoliopsida  
Order/ Capparales  








Accepted scientific name 
22. Euphorbia terracina L.  
Synonyms: 
Esula provincialis (Willd.) Haw., Esula terracina (L.) Fourr., Esula valentina 
(Ortega) Haw., Euphorbia abortiva Porta., Euphorbia affinis DC., Euphorbia 





 Classification:  
Kingdom / Plantae  
Division/ Magnoliophyta 
Class/ Magnoliopsida  
Order/ Malpighiales  













Accepted scientific name 
23. Fumaria capreolata L. 
Synonyms:- - 
Classification: 
Kingdom/ Plantae  
Division/ Magnoliophyta  
Class/ Magnoliopsida  
Order/ Papaverales  
Family /Fumariaceae  






Accepted scientific name 
24. Lamium amplexicaule L. 
   
Synonyms: Lamium amplexicaule var. album Pickens & M.C. Pickens   
 
Classification: 
Kingdom /Plantae  
Division/ Magnoliophyta  
Class /Magnoliopsida  
Order /Lamiales  
Family/Lamiaceae  






Accepted scientific name 
25. Lolium rigidum Gaudin 
Synonyms:  - 
Classification:  
Division /Magnoliophyta  
Class /Liliopsida  
Order /Cyperales 
Family /Poaceae  


















Accepted scientific name 
26. Lotus cytisoides L.   
Synonyms: 
Lotus allionii Desv, Lotus creticus sensu auct.,  




Class/ Magnoliopsida  
Order /Fabales  
Family/Fabaceae  
Genus /Lotus  
 
Accepted scientific name 
27. Marrubium vulgare L.   
Synonyms: -  
Classification: 
 
Division/ Magnoliophyta  
Class/ Magnoliopsida  
Order/ Lamiales  
Family/ Lamiaceae  










Accepted scientific name 
28. Matthiola arborescens 
Classification: 
Kingdom  /Plantae  
Division  /Magnoliophyta  
Class  /Magnoliopsida  
Order  /Capparales 
Family  /Brassicaceae  
Genus  /Matthiola  
 
Accepted scientific name 
29.Medicago truncatula Gaertn.   
Synonyms: 
Medicago tentaculata Willd.,  Medicago tribuloides Desr.,  Medicago truncata 
Gaertn., Medicago truncatula subsp. longiaculeata (Urb.)Ponert, Medicago 
truncatula subsp. truncatula Gaertn, Medicago uncinata Willd.,   
 
Classification:  
Kingdom / Plantae  
Division/ Magnoliophyta  
Class/ Magnoliopsida  
Order/Fabales  








Accepted scientific name 
30. Melilotus sulcatus Desf.  
Synonyms: 
Melilotus compactus Guss., Melilotus sulcata Desf. , Melilotus sulcatus subsp. 
 aschersonii (O.E.Schulz)P.Fourn., 
   
Classification:  
 
Kingdom / Plantae 
Divison/Magnoliophyta  
Class/ Magnoliopsida  
Order /Fabales  
Family Fabaceae  
















Accepted scientific name 
31.Mercurialis annua L.  
Synonyms: 
Discoplis serrata Raf., Mercurialis ambigua L.f., Mercurialis annua subsp. 
Ambigua, Mercurialis annua var. ambigua, Mercurialis tarraconensis Sennen, 
Synema annuum (L.) Dulac. 
  
Classification:  
Kingdom /Plantae  
Division/Magnoliophyta  
Class /Magnoliopsida  
Order /Malpighiales  
Family /Euphorbiaceae  














Accepted scientific name 
32. Mesembryanthemum crystallinum L. 




 Class /Magnoliopsida  
Order /Caryophyllales 
Family /Aizoaceae  

















Accepted scientific name 
33.Nicotiana glauca Graham   
Synonyms: -  
Classification: 
Kingdom/Plantae  
Division /Magnoliophyta  
Class /Magnoliopsida  
Order /Solanales  
Family /Solanaceae  









 Figure 4.27 
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 Accepted scientific name 
34.Opuntia stricta var.dillenii (Ker-Gawl.) L.Benson 
Classification: 
Kingdom / Plantae  
Division/Magnoliophyta  
Class /Magnoliopsida  
Order/ Caryophyllales  
Family /Cactaceae  
Genus/Opuntia  
Accepted scientific name 





Class /Magnoliopsida  
Order/ Scrophulariales  
Family/Orobanchaceae  














Accepted scientific name 
36. Oxalis corniculata L.  
Synonyms: 
Acetosella corniculata (L.) Kuntze, Oxalis 
 corniculata var. atropurpurea Planch.,  
Oxalis corniculata var. corniculata L., 
 Oxalis corniculata var. lupulina (R. Knuth) Zucc.,  
Oxalis corniculata var. macrophylla Arsene ex R. Knuth . 
Classification: 
Kingdom /Plantae 
Division / Magnoliophyta 
Class/ Magnoliopsida  
Order /Oxalidales  
Family/Oxalidaceae  












Accepted scientific name 
37. Oxalis pes-caprae L. 
   
Synonyms: 
Bolboxalis cernua (Thunb.) Small,   
Oxalis cernua Thunb.   
 
Classification:  
Kingdom /Plantae  
Division/Magnoliophyta  
Class /Magnoliopsida  
Order/ Geraniales  
Family/Oxalidaceae  


















Accepted scientific name 
38. Phalaris paradoxa L.  
Synonyms 
Phalaris appendiculata Schult., Phalaris 
 dentata Sieber ex Kunth., Phalaris obvallata 
 Trin., Phalaris paradoxa var. appendiculata, 




Class / Liliopsida 
Order /Poales  
Family /Poaceae  
Genus/Phalaris  
 
Accepted scientific name 
39. Plantago afra L. 
Classification: 
Kingdom / Plantae  
Division  /Magnoliophyta 
Class / Magnoliopsida  
Order  /Plantaginales 
Family  /Plantaginaceae  







Accepted scientific name 






Division /Magnoliophyta  
Class  /Magnoliopsida  
Order  /Plantaginales 
Family  /Plantaginaceae  
















Accepted scientific name 
41. Rostraria pumila (Desf.) Tzvelev  
synonyms 
Avena pumila Desf., Koeleria advena Stapf ex James Fraser, Koeleria bornmuelleri 





Class / Liliopsida  
Order/ Poales 
Family /Poaceae  
Genus/ Rostraria  
 
Accepted scientific name 
42. Rubus sanctus Schreb. 
Synonyms: Rubus anatolicus (Focke) Hausskn.   
Classification:  
Kingdom/ Plantae  
Division/ Magnoliophyta  
Class/Magnoliopsida  
Order/ Rosales  
Family /Rosaceae  







Accepted scientific name 
43. Salsola kali L.    
Synonyms: -  
Classification:  
 Kingdom  /Plantae  
Phylum /Magnoliophyta  
Class /Magnoliopsida  
Order /Caryophyllales  
Family/Chenopodiaceae  

















Accepted scientific name 
44. Sinapis alba L.  
Synonyms: Bonnania officinalis C. Presl  
Classification: 
Kingdom/ Plantae  
Division /Magnoliophyta  
Class /Magnoliopsida  
















 Accepted scientific name 
45. Solanum elaeagnifolium Cav.  
Synonyms:- 
Classification: 


















Accepted scientific name 
46. Solanum nigrum L.  
Solanum atriplicifolium Desp. ex Dunal, nomen nudum, Solanum cuneifolium Hort. 
Avens ex Dunal, nomen nudum, Solanum decipiens Opiz, Solanum dillenii Schult.,  
Solanum humile Salisb. B,   
Classification: 
Kingdom/ Plantae  
Division/ Magnoliophyta  
Class/ Magnoliopsida  
Order/ Solanales  












47. Sonchus oleraceus (L.) L.  
Synonyms: 
Carduus amplexicaulis, Sonchus angustissimus H.Lindb.,  
Sonchus angustissimus Hook.f. Sonchus asper Hall ex G.Gaertn., B.Mey. & Scherb.,  
Sonchus asper P. Gaertn. & al., Sonchus australis Hort. ex Trev.  
Sonchus australis Trevir.  
Classification:  
Kingdom/ Plantae  
Division/ Magnoliophyta  
Class /Magnoliopsida  
Order/ Asterales  
















Accepted scientific name 
48. Trigonella arabica Delile   
 Synonyms: - 
Classification: 
Kinddom /Plantae  
Division / Magnoliophyta  
Class / Magnoliopsida  
Order / Fabales  
Family / Fabaceae  















Accepted scientific name 
49. Urtica dioica L.   
Synonyms: -  
Classification:  
Kingdom /Plantae  
Phylum / Magnoliophyta  
Class /Magnoliopsida  
Order /Rosales  
Family/Urticaceae  















 Accepted scientific name   




Kingdom /Plantae  
Division/ Magnoliophyta  
Class/ Magnoliopsida  
Order /Lamiales  
Family /Scrophulariaceae  















Accepted scientific name 
51. Verbesina encelioides (Cav.) Benth. & Hook.f. ex A.Gray  
Synonyms: 
Encelia albescens A.Gray,Verbesina australis Baker, Ximenesia encelioides var. 
encelioides, Verbesina microptera (DC.) Herte, Ximenesia encelioides var. 
pachyptera DC.  
Classification:  
Kingdom/ Plantae  
Division Magnoliophyta  
Class/ Magnoliopsida  
Order/ Asterales  
Family/Asteraceae  














Accepted scientific name 
52. Veronica persica Poir.  
Synonyms: 
Pocilla persica (Poir.) Fourr.,  Veronica persica var. aschersoniana (Lehm.) B. 
Boivin Veronica persica var, corrensiana (Lehm.) B. Boivin, Veronica persica var. 
persica Poir.,   
 
Classification: 
Kingdom /Plantae  
Phylum / Magnoliophyta  
Class/ Magnoliopsida  
Order /Lamiales  
Family/Plantaginaceae  












Accepted scientific name 
53. Vicia sativa L.  
Synonyms: 
Vicia bacla Moench. Vicia communis Rouy, 
 Vicia cornigera Chaub.,  
Vicia cornigera St.-Amans, Vicia terana Losa, 
Vicia vulgaris Uspensky , 
Classification:  
Kindom /Plantae  
Division /Magnoliophyta  
Class /Magnoliopsida  
Order /Fabales  
Family/Fabaceae  










Accepted scientific name 





Kingdom /Plantae   
Division /Magnoliophyta   
Class /Magnoliopsida   
Order /Solanales   
Family /Solanaceae   












Accepted scientific name  
55. Xanthium strumarium L. 
Synonyms: 
Xanthium abyssinicum Wallr., Xanthium acerosum Greene,  






Class/ Magnoliopsida  
Order /Asterales  
Family /Asteraceae  














4.3. Species cover-abundance scale: 
4.3.1. The Al Berka Location: 
 The Al Berka location is represnted by two quadrates as follows: 
4.3.1.1 The valley open field, quadrate(A1) 
 Table (4.3) represented the cover-abundance of the valley open field)A1).  
Species cover-abundance was the best in Winter and Spring seasons, the most 
abundant species were Atriplex semibaccata R. B. and Chenopodium murale, while 
Datura innoxia Mill., Amaranthus blitum L., Datura stramonium L., Cenchrus 
echinatus L. and Erigeron bonariensis L. represented the best cover abundance in 
summer season with range 25%, 40%, 30%, 44% and14% respectivily.  
The least abundant plant species in the three seasons Winter, Spring and Summer) 
are, Artemisia monosperma Delile and Cichorium endivia L. with an abundance 
value ranged from of three individual species to one individual per quadrate of the 
valley open field of Al Berka location. 
A total of 24 species belonging to 20 genera and 12 families in the A1 quadrate were 
occurred. 
  
The best represented families were the Asteraceae (7 genera and 7 species), 
Followed by Chenopodaceae (3genera and 4 species),poaceae (2genera and 2 
species) and Solanaceae, Amaranthaceae, Geraniaceae (1genera and 2 species) for 










 Table 4.3 Cover-abundance (Braun-Blanquet) of the collected species in Al-
salqa valley Open Field of El Berka location A1. 
Cover-abundance scale  
list of Species 
No. 
summer spring winter 
3 3 1 Amaranthus blitum L. 1 
1 1 + Amaranthus spinosus L. 2 
r 2 + Anagallis arvensis   L. 3 
r r + Anchusa aegyptiaca(L.)DC. 4 
+ + r Artemisia monosperma Delile 5 
r 4 2 Atriplex semibaccata R. Br. 6 
r 1 + Calendula arvensis(vaill.)L. 7 
r r r Casuarina glauca sieber ex spreng. 8 
+ 2 + Carpobrotus edulis (L.)N.E.Br. 9 
+ 1 + Chenopodium chenopodioides (L.)Aellen 10 
3 4 2 Chenopodium murale L. 11 
3 3 2 Cenchrus echinatus L. 12 
r 2 1 Carduus getulus pomel 13 
r + r Cichorium endivia L. 14 
r 2 1 Crebis aspera L. 15 
3 2 + Datura innoxia Miller 16 
3 2 + Datura stramonium L. 17 
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r 2 2 Diplotaxis erucoides (L.)DC. 18 
r 2 1 Emex spinosa (L.)Campd. 19 
2 2 1 Erigeron bonariensis L. 20 
r 1 1 Erodium moschatum (L.)L' Her 21 
r + + Erodium  touchyanum Delile 22 
r 1 + Glebionis coronaria (L.)Cass.ex Spach 23 
r + + Lamium amplexicaule L. 24 
 
 
4.3.1.2. The valley open feild, quadrate (A2): 
 
 Table 4.4  represented the cove-abundance scale in the valley open field (A2). 
Species cover abundance ranged from 1% in Spring and Winter for two species to 
100% for another species, the most abundant, Urtica pilulifera L. followed by Senecio 
glaucus L. 75% in Winter to 96% in Spring and Malva parviflora L .60,73% in Winter 
and Spring  respectively. 
The least abundant plant species is Plantago coronopus  L. and Vicia sativa L.. with 
an abundance value of one individual species per quadrate.. 
 A total of 21 species belonging to 17 genera and 12 families are recorded in 
the valley open field. 
The best represented families were the Asteraceae (4genera and 5 species), Fabaceae 
(4genera and 4 species), Urticaceae (1genera and 3species. On the other hand, there 
are other families were represented only by one species (Malvaceae, Labiate, 





Table 4.4 Cover-abundance (Braun-Blanquet) of the recorded species in Al-
salqa valley Open Field of El Berka location  A2. 
Cover-abundance scale list of Species 
 
NO. Summer spring Winter 
r 4 4 Malva parviflora L. 1 
r 2 + Marrbium vulgare  L. 2 
r 2 2 Medicago truncatula Gaertn. 3 
r 4 1 Melilotus sulcatus Desf. 4 
r 2 1 Mesembryanthemum crystallinum L. 5 
1 1 1 Nicotiana glauca Graham  6 
  + + + Oxalis pes-caprae L. 7 
r r r Plantago coronopus  L. 8 
r 1 1 Polypogon monspeliensis(L.)Desf. 9 
r + + Rumex pictus forssk. 10 
r + + Scolymus hispanicus L. 11 
r 5 4 Senecio glaucus L. 12 
r r + Senecio vulgaris L. 13 
1 3 2 Sinapis alba L. 14 
r             + + Trifolium bullatum Boiss.& Hausskn 15 
r 4 3 Urtica dioica L. 16 
1 5 5 Urtica pilulifera L. 17 
r 1 1 Urtica urens L. 18 
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r r r Vicia sativa L. 19 
2 2 1 Xanthium spinosum L. 20 
1 1 r Xanthium stramarium L. 21 
 
4.3.2. The Abou Fiaad location: 
 
 The Abou Fiaad location is represented by one quadrate, the valley Buttom. 
Table 4.5 represented cover-abundance scale in valley Buttom (B). 
Species cover-abandance ranged from 1% for two species to 100% for three species 
species in Winter and Spring seasons, the most abundant species were. Arundo donax 
L., Cynodon dactylon (L.)Pers and Silybum marianum (L.) Gaerth with an abundance 
percentage (100%).  
       The least abundant  plant species are Matthiola arborescens and Opuntia stricta 
var.dillenii (Ker-Gawl.) L. Benson with an abundace value of one individual species 
per quadrate of the valley Buttom of Abou Fiaad location. 
           A total of 26 species belonging to 24 genera and 13families in the (B) 
quadrate were occurred . 
The best represented families were the Fabaceae (5 genera and 5 species), 
Asteraceae (4genera and 4 species), Poaceae (4genera and 4 species), Polygonaceae 
(2genera and 2 species) and Urticaceae (1genera and 3 species). 
On the other hand, there are other families were represented only by one species 
(Chenopodiaceae, Brassicaceae, Cactaceae, Apiaceae, Araceae, Rosacea, 








Table 4.5 Cover-abundance (Braun-Blanquet) of the collected species in Al-
salqa valley Abou Fiaad location 
cover-abundance scale 
 
List Of Species 
Summer Spring Winter 
+ + + Acacia farnesiana (L.) willd 1 
r r + Alhagi graecorum  Boiss. 2 
r + + Anethum graveolens L. 3 
r 1 1 Arisarum vulgare O .Targ-Tozz. 4 
 5 5 5 Arundo donax  L. 5 
r 2 2 Avena wiestii steud .  6 
r 2 1 Cetaurea hyalolepis Boiss. 7 
r 3 2 Chenopodium murale L. 8 
5 5 5 Cynodon dactylon (L.)Pers 9 
r 2 2 Emex spinosa (L.)Campd 11 
r + + Fumaria capreolata L. 11 
r 3 3 Hordeum glaucum Steud . 12 
r r r Matthiola arborescens 13 
r 1 + Matricaria recutita L . 14 
r 2 + Medicago littoralis Loisel 15 
r 2 2 Melilotus sulcatus Desf. 16 
r 1 1 Onobrychis crista-galli (L.)lam 17 
r r r Opuntia stricta var.dillenii (Ker-Gawl.) L.Benson 18 
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+ + + Polygonum equisetiforme Sm. 19 
+ + + Rubus sanctus  Schreb. 21 
r 5 5 Silybum marianum (L.)Gaerth 21 
r 3 3 Urtica membranacea poir 22 
r 4 3 Urtica pilulifera L. 23 
r 1 1 Urtica urens L. 24 
2 2 2 Verbesina encelioides (Cav.)Benth & Hook .f. 
ex Gray . 
25 
1 1 1 Ziziphus spina-christi (L.) Desf. 26 
 
4.3.3. Al Mashaala location: 
  The Mashaala location is represented by the valley Bank quadrate. 
4.3.3.1. The valley Bank, quadrate (C): 
 
 Table 4.6 represented cover-abundance in the valley Bank (C). 
Species cover-abundance ranged from 1% for two species to 60% for one species in 
Summer seasons. the most abundant plant species were Urtica pilulifera L. (60%), 
Solanum elaegnifolium Cav.. (40%), also the Summer season is the best for Solanum 
elaegnifolium Cav. growth. 
The least abundant plant is Crucianella latifolia L. and Plantago afra L. with an 
abundance one individual species per quadrat of the Wadi Bank of Al Bahar location. 
A total of 25 species belonging to 23 genera and 14 families in the (C) quadrate were 
occurred. 
The best represented families were the Solanaceae (5 genera and 6 species), 
Asteraceae (4genera and 4 species), Poaceae (2genera and 2 species), 
Chenopodiaceae (1genera and 2 species) and Euphorbaceae (2genera and 2 species). 
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On the other hand, there are other families were represented only by one species 
(Plantagonaceae, Cactaceae, Moraceae,  Urticaceae, Boragenaceae, Aizoaceae 
Cupressaceae, Cyperaceae and Tamaricacea). 
 
Table 4.6 Cover-abundance (Braun-Blanquet) of the collected species in Al-
salqa valley Al-mashaala location (C). 
Cover-abundance scale  
list of Species Summer spring Winter 
2 2 2 Arundo donax L. 1 
r 2 1 Cetaurea hyalolepis Boiss 2 
3 3 2 Chenopodium murale L. 3 
1 1 + Chenopodium vulvaria L. 4 
r r r Crucianella latifolia L. 5 
+ + + Cupressus sempervirens L. 6 
r 2 1 Cutandia dichotoma (Forssk.) Trab. 7 
3 3 + Cypreus laevigatus L. 8 
2 2 1 Euphorbia peplus L. 9 
+ + + Ficus Sycomorus L. 11 
r 1 + Hormuzakia aggregate(Lehm.)Gusuleac 11 
1 1 1 Lycium schweinfurthii Dammer 12 
r 1 1 Matricaria recutita L. 13 





2 2 1 Nicotiana glauca Graham 15 
2 2 2 Opuntia ficus indice(L.)P.Mill 16 
r r r Plantago afra L. 17 
1 1 1 Ricinus communis L. 18 
r 3 2 Silybum marianum (L.) Gaerth 19 
5 4 3 Solanum elaegnifolium Cav. 21 
r + + Solanum nigrum L. 21 
1 1 1 Tamarix jordanis 22 
r 5 4 Urtica pilulifera L. 23 
2 2 1 Withania somifera(L.)DunaL. 24 
2 2 2 Xanthium spinosum l.. 25 
 
4.3.4. Am AL-osban location: 
     Am AL-osban  location is represented by the valley Bank quadrate. 
4.3.3.1. The valley Bank, quadrate (D): 
 
Table 4.7 represented cover-abundance in the valley Bank (C). 
Species cover-abundance ranged from 4% for two species to 50% for one species in 
Winter and Spring seasons. 
 the most abundant plant species were Urtica pilulifera L. (50%), Cynodon dactylon 
(L.)Pers (45%). 
The least abundant plant is Silene Colorata Poir. and Mercurialis annua L. with an 
abundance 4 individual species per quadrate of the valley Bank.  




The best represented families were the Asteraceae (4genera and 4 species), 
Caryophallaceae (3genera and 3 species), Poaceae (2genera and 2 species), and 
Euphorbaceae (2genera and 2 species). 
On the other hand, there are other families were represented only by one species 
(Fabaceae, Solanaceae, Malvaceae, Urticaceae, Boragenaceae, polygonaceae, 
Fumariaceae and Asparagaceae). 
 
Table 4.7 Cover-abundance (Braun-Blanquet) of the collected species in Al-
salqa valley Am al-ozban location(D). 
Ccover-abundance scale                                        
list of Species Summer spring Winter 
2 2 2 Arundo donax L. 1 
r + + Asparagus horridus L. 2 
r 1 1 Calendula arvensis(vaill.)L. 3 
r 2 1 Carduus getulus pomel 4 
5 5 3 Cynodon dactylon(L.)Pers 5 
r 2 2 Emex spinosa (L.)Campd 6 
r 1 1 Fumaria parviflora lam . 7 
r 1 1 Hormuzakia aggregate (Lehm.)Gusuleac 8 
r 1 1 Lotus glaber Mill. 9 
 r 2 1 Malva parviflora L. 11 
r + + Matricaria aurea (loefl.)Sch.Bip 11 
r + + Mercurialis annua L. 12 
r + + Paronychia argenta Lam. 13 
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r 2 1 Polycarbon succulentum (Delile) j.Gay 14 
1 1 1 Ricinus communis L. 15 
r 1 + Silene Colorata Poir. 16 
5 4 2 Solanum elaegnifolium Cav. 17 
2 2 1 Sonchus oleraceus  L. 18 
2 3 2 Urtica dioica L. 19 
r 4 3 Urtica pilulifera L. 21 
 
4.3.5 Bobaa location 
Bobaa location is represented by the valley Bottom quadrate. 
The valleyBottom, quadrate (E): 
Table 4.8 represented cover-abundance in the valley Bottom(E). 
Species cover-abundance ranged from 2% for three species to 80% for one species in 
Winter and Spring seasons. 
The most abundant plant species were Cynodon dactylon(L.)Pers (80%), Atriplex 
halimus L. (30%). 
The least abundant plant is Chenopodium polyspermum L., Portulaca oleracea L. 
and Euphorbia terracina L. with an abundance two individual species per quadrat of 
the valley Bottom of Bobaa location. 
A total of 28 species belonging to 27 genera and 14 families in the (E) quadrate were 
occurred. 
The best represented families were the Asteraceae (5genera and 5 species), Poaceae 
(5genera and 5 species), Solanaceae (4genera and 4 species), Chenopodiaceae 
(3genera and 4 species) and (2genera and 2 species). 
On the other hand, there are other families were represented only by one species 
(Fumariaceae, Euphorbaceae, Moraceae,  Labiate, Portulaceae, Cyperaceae, 
Scrophulariaceae, Rhamnaceae and Tamaricacea). 
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Table 4.8  Cover-abundance (Braun-Blanquet) of the collected species in Al-
salqa valley Bobaa location 
Cover-abundance scale list of Species 
 Summer Spring Winter 
1 1 + Alhagi graecorum  Boiss. 1 
2 2 2 Arundo donax L. 2 
3 3 3 Atriplex halimus L. 3 
1 1 1 Chenopodium vulvaria L. 4 
r + + Chenopodium polyspermum L. 5 
5 5 5 Cynodon dactylon(L.)Pers 6 
r 1 + Cypreus rotundus L. 7 
+ + + Euphorbia terracina L. 8 
1 1 1 Datura innoxia Miller 9 
2 2 1 Erigeron bonariensis L. 11 
1 1 1 Ficus Sycomorus L. 11 
r 2 1 Fumaria parviflora lam . 12 
r 3 2 Hordeum glaucum Steud . 13 
r 3 3 Lolium rigidum Gaudin 14 
r 2 2 Marrbium vulgare L. 15 
r 1 1 Matricaria recutita L. 16 
1 1 1 Nicotiana glauca Graham 17 
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r 1 1 Poa annua L. 18 
+ + + Portulaca oleracea L. 19 
2 2 2 Salsola kali L. 21 
5 4 2 Solanum elaegnifolium Cav. 21 
r 2 2 Silybum marianum (L.) Gaertn 22 
1 1 1 Tamarix jordanis Boiss. 23 
+ + + Verbascum sinuatum L. 24 
2 2 1 Verbesina encelioides (Cav.)Benth & 
Hook .f. ex Gray. 
25 
1 1 + Withania somifera (L.)DunaL. 26 
1 1 1 Xanthium stramarium L. 27 
1 1 1 Ziziphus spina-christi (l..) Desf 28 
 
4.3.6 Salah Aldeen location  
Salah Aldeen location is represented by the valley Bank quadrate. 
The valley bank, quadrate (F): 
Table 4.9 represented cover-abundance in the valley bank (E). 
Species cover-abundance ranged from 2% for four species to 30% for two species in 
Winter and Spring  seasons, the most abundant plant species were Verbascum 
sinuatum L. and  Urtica pilulifera L. (30%), Atriplex semibaccata R. Br. (20%) and 
Datura innoxia miller (15%). The Summer season is the best for Verbascum 
sinuatum L. growth. 
The least abundant plant is Anchusa aegyptiaca (L.) DC., Galium aparine L., 
Aegilops bicornis (Forssk.) Jaub.& spach.  and. Scolymus moculatus L. with an 




A total of 27 species belonging to 27 genera and 16 families in the (F) quadrate were 
occurred. 
The best represented families were the Brassicaceae (5genera and 5 species) 
Asteraceae (3genera and 3species), Poaceae (3genera and 3 species), 
Boraginaceae(2genera and 2 species ), Scrophulariaceae (2genera and 2 species) and 
Solanacea (2genera and 2 species). 
On the other hand, there are other families were represented only by one species 
(Plantagonaceae, Euphorbaceae, Papaveraceae, Fabaceae, Rubiaceae, Cacctaceae,  
Aizoaceae, Urticaceae, Cyperaceae, and Chenopodiaceae). 
Table 4.9 Cover-abundance (Braun-Blanquet) of the collected species in Al-
salqa valley Salah Aldeen location. 
Cover-abundance scale Species 
Summer Spring Winter 
r + + Aegilops bicornis (Forssk.) Jaub.& spach. 1 
 r 1 + Anchusa aegyptiaca (L.) DC. 2 
r 1 + Artemisia monosperma Delile 3 
2 2 2 Arundo donax L. 4 
r 2 2 Atriplex semibaccata R. Br. 5 
r 2 1 Brassica tournefortii Gouan 6 
1 1 1 Cakile maritime Scop. 7 
1 1 + Carthamus tenuis (Boiss.& 
Blenche)Bornm 
8 
1 1 + Cypreus alternifolius L. 9 
2 2 2 Datura innoxia miller 11 
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2 2 1 Echium angustifolium Mill. 11 
r 2 1 Erucaria rostrata (Boiss.) A.w. Hill 12 
r + + Galium aparine L 13 
r 2 1 Hordeum glaucum Steud . 14 
r 2 1 Medicago polymorpha L 15 
r 1 1 Mercurialis annua L. 16 
r 2 1 Mesembryanthemum crystallinum L. 17 
1 1 1 Nicotiana glauca Graham 18 
1 1 1 Opuntia ficus indice(L.)P.Mill 19 
r 1 + Papaver umbonatum Boiss. 21 
r 1 + Plantago lagopus L. 21 
r + + Scolymus moculatus L. 22 
r 1 + Sinapis alba L. 23 
r 1 1 Sisymbrium orientale L. 24 
3 3 1 Verbascum sinuatum L. 25 
r 2 1 Veronica persica Poir . 26 
r 3 2 Urtica pilulifera L. 27 
 
4.4. Species Frequency Percent: 
Frequency percentage and cover-abundance of each species were calculated 
in the seven quadrates (Table 4.10). 
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The analysis of species abundance indicated that Urtica pilulifera L. and Arundo 
donax L. expressed the highest species frequency (71.42%) , followed by two  
species Matricaria recutita L., Nicotiana glauca Graham (frequency 57.14%),and six 
species, Hordeum glaucum Steud., Chenopodium murale L., Cynodon 
dactylon(L.)Pers , Datura innoxia miller, Silybum marianum (L.)Gaerth, Emex 
spinosa (L.) Campd (frequency 42.85%), 72 species (frequency 14.28%), 27 species 
(frequency 28.75 %) . 
4.5 Chorological affinities 
Results of the total chorological analysis of the surveyed flora, presented in Figure 
4.2 revealed that 70 species (50% of the total flora) are monoregional, of which 15 
species (57.14%) are native to the Mediterranean region, Saharo-Arabian chorotype 
ranked second with 18.6%. About 28.6% of the recorded species are biregional and 
21.4% pluriregional. Mediterranean, Irano-Turanian and Saharo-Arabian extending 
their distribution all over the regions. Thus, it forms the major component of the 














Table 4.10: List of family, species, chorotypes and frequencey of AL-SALQA 
Valley area. 
NO. Species  
 
Chorotype Freq. 
1 Aizoaceae   
 Carpobrotus edulis (L.)N.E.Br. South Africa 14.28 
 Mesembryanthemum crystallinum L. ME-ES 28.75 
2 Amaranthaceae   
 Amaranthus blitum L. T 14.28 
 Amaranthus spinosus L. A 14.28 
3 Apiaceae   
 Anethum graveolens L.                ME 14.28 
4 Araceae   
 Arisarum vulgare O .Targ-Tozz. ME 14.28 
5 Asparagaceae   
 Asparagus horridus L. ME-SA 14.28 
6 Asteraceae   
 Artemisia monosperma Delile SA 28.75 
 Cetaurea hyalolepis Boiss. ME-IT 28.75 
 Carduus getulus pommel SA 28.75 
 Calendula arvensis (vaill.)L. ME-IT 28.75 
 Cichorium endivia L. ME-IT 14.28 
 Carthamus tenuis (Boiss.& 
Blenche)Bornm. 
ME 14.28 
 Crepis aspera L. ME 14.28 
 Erigeron bonariensis L. A 28.75 
 Echinops philistaeus Feinbrun & 
zohary. 
ME 14.28 
 Glebionis coronaria ME  
 Matricaria aurea (loefl.)Sch.Bip. ME-IT 14.28 
 Matricaria recutita L . ES-ME-IT 57.14 
 Silybum marianum (L.)Gaerth. ME-IT 42.85 
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 Sonchus oleraceus L. ES-ME-IT 14.28 
 Senecio glaucus L. ME-IT 28.75 
 Scolymus hispanicus L. ME 14.28 
 Scolymus moculatus L.  ME 14.28 
 Senecio vulgaris L. ES-ME-IT 14.28 
 Verbesina encelioides (Cav.)Benth & 
Hook .f. ex Gray . 
A 28.75 
 Xanthium spinosum L. PL-T 28.75 
 Xanthium stramarium L. PL-T 28.75 
7 Borginaceae   
 Echium angustifolium Mill. ME 14.28 
 Hormuzakia aggregate ME 28.75 
 Anchusa aegyptiaca( L.)DC. SA 14.28 
8 Brassicaceae   
 Brassica tournefortii Gouan ME-SA 14.28 
 Cakile maritime Scop. ME-ES 14.28 
 Diplotaxis erucoides (L.)DC. ME  
 Eruca vesicaria subsp .sativa(Mill) ME-IT  
 Erucaria rostrata (Boiss.) A.w. Hill SA 14.28 
 Lobularia arabica (Boiss.) Muschl. SA  
 Matthiola arborescens ME 14.28 
 Matthiola livida (Delile.)DC. SA  
 Sinapis alba L. ES-ME-IT 28.75 
 Sisymbrium orientale L. ME-IT 14.28 
9 Cactaceae   
 Opuntia ficus-indice (L.)P.Mill. Indianan 28.75 
 Opuntia stricta var.dillenii (Ker-Gawl.) 
L.Benson. 
A 14.28 
10 Caryophyllaceae   
 Paronychia argentea Lam. ME 14.28 
 Polycarbon succulentum (Delile) J.Gay ME 14.28 
 Silene Colorata Poir. ME 14.28 
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 Spergularia bocconei (scheele)Graebn. ME-ES  
11 Casuarinaceae   
 Casuaina glauca sieber ex spreng. AU 14.28 
12 Chenopodiaceae   
 Atriplex halimus L. ME-SA 14.28 
 Atriplex semibaccata R. Br. AU 28.75 
 Chenopodium chenopodioides 
(L.)Aellen  
PL-T 14.28 
 Chenopodium murale L. PL-T 42.85 
 Chenopodium polyspermum L. ES-ME-IT 14.28 
 Chenopodium vulvaria L. ES-ME-IT 28.75 
 Salsola kali L. ME 14.28 
13 Cupressaceae   
 Cupressus sempervirens L. ME 14.28 
14 Cyperaceae   
 Cyperus alternifolius L. Cool tropical 14.28 
 Cyperus rotundus L. Subtropical/Tropical 14.28 
 Cyperus laevigatus L. ME-IT-SA 14.28 
15 Euphorbiaceae   
 Chrozophora tinctorria (L.)A.Juss. ME-IT  
 Euphorbia peplus L. ES-ME-IT 14.28 
 Euphorbia terracina L. ME 14.28 
 Mercurialis annua L. ME-IS 14.28 
 Ricinus communis L. Subtropical/Tropical 28.75 
16 Fabaceae   
 Acacia farnesiana (L.) willd A 14.28 
 Acacia saligna (Labill.)Wendl.f. AU  
 Alhagi graecorum Boiss. ME-IT 28.75 
 Lotus glaber Mill. ME-ES 14.28 
 Lotus cytisoides L. ME  
 Medicago littoralis ME 14.28 
 Medicago polymorpha L ES-ME-IT 14.28 
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 Medicago truncatula ME  
 Melilotus sulcatus Desf. ME 28.75 
 Onobrychis crista-galli(L.) lam. SA 14.28 
 Trifolium bullatum Boiss.& Hausskn. ME 14.28 
 Trigonells arabica Delile. SA  
 Vicia sativa L. ME 14.28 
17 Fumariaceae   
 Fumaria capreolata L. ME-ES 14.28 
 Fumaria parviflora lam . ES-ME-IT 28.75 
18 Geraniaceae   
 Erodium  touchyanum Delile ex Godr. SA 14.28 
 Erodium laciniatum (Cav.)willd. ME  
 Erodium malacoides  (L.)L'Her.ex Ait. ME-IT  
 Erodium ciconium(L.)L'Her.ex Ait. ME-IT  
 Erodium moschatum(L.)L'Her.ex Ait. ME-IT 14.28 
 Geranium rotundifolium L. ES-ME-IT  
19 Labiate   
 Lamium amplexicaule L. ES-ME-IT 14.28 
 Marrbium vulgare L. ME-IT 28.75 
20 Lythraceae   
 Punica granatum L. Exotic  
21 Malvaceae   
 Malva parviflora L. ME-IT 28.75 
 Abelmoschus esculentus (L.) Moench Exotic  
22 Moraceae   
 Ficus carica L. ME-IT  
 Ficus Sycomorus L. Tropical 28.75 
23 Oleaceae   
 Olea europaea L. ME  
24 Orobanchaceae   
 Orobanche cernua Loefl . ME-IT-SA  
25 Oxalidaceae   
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 Oxalis pes-caprae L. PLT 14.28 
 Oxalis corniculata L. PLT  
26 Papaveraceae   
 Papaver humile Fedde SA  
 Papaver umbonatum Boiss. ME 14.28 
27 Plantaginaceae   
 Plantago coronopus  L. IT-SA 14.28 
 Plantago afra L. ME-IT 14.28 
 Plantago lagopus L. ME 14.28 
28 Palmae   
 Phoenix dactylifera L. SA  
29 Poaceae(Graminae)   
 Aegilops bicornis (Forssk.)Jaub.& spach. SA 14.28 
 Arundo donax L. ME-IT 71.42 
 Avena wiestii steud . IT-SA 14.28 
 Bromus rigidus Roth. ME  
 Cenchrus echinatus L. A 
 
14.28 
 Crypsis schoenoides (L.) lam. ES-ME-IT 
 
 
 Cutandia dichotoma (Forssk.) Trab. IT-SA 14.28 
 Cynodon dactylon (L.)Pers. PL-T 42.85 
 Elytrigia juncea(L.)Nevs K. ME  
 Hordeum glaucum Steud . ME-IT 42.85 
 Lolium rigidum Gaudin ME-IT 14.28 
 Phalaris paradoxa L. ME-IT  
 Poa annua L. ES-ME-IT 14.28 
 Polypogon monspeliensis (L.)Desf. ME-IT-SA 14.28 
 Triticum aestivum L. Exotic,planted, Escaped 
from caltivation 
 
 Rostraria pumila (Desf.)Tzvelev IT-SA  
30 Polygonaceae   
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 Emex spinosa (L.)Campd. ME 42.85 
 Polygonum equisetiforme Sm. ME-IT 14.28 
 Rumex pictus forssk. ME 14.28 
31 Portulaceae   
 Portulaca oleracea L. PL-T 14.28 
32 Primulaceae   
 Anagallis arvensis L. ES-ME-IT 14.28 
 Anagallis Feomina Mill ME-ES  
33 Rhamnaceae   
 Ziziphus spina-christi (l.) Desf. Sudanian 14.28 
34 Rosaceae   
 Rubus sanctus Kuntze ME 14.28 
 Prunus amygdalus Stokes ME   
35 Rubiaceae   
 Crucianella latifolia L. ME 14.28 
 Galium aparine L. ES-ME-IT 14.28 
36 Scrophulariaceae   
 Verbascum sinuatum L. ME-IT 28.75 
 Veronica persica Poir . IT 14.28 
37 Solanaceae   
 Datura innoxia Miller PL-T 42.85 
 Datura stramonium L. PL-T 14.28 
 Lycium schweinfurthii Dammer ME 14.28 
 Lycopersicon esculentum Exotic  
 Nicotiana glauca Graham PL-T 57.14 
 Solanum elaegnifolium Cav. A 24.85 
 Solanum nigrum L. ES-ME-IT 14.28 
 Withania somifera(L.)Dunal. ME-IT 28.75 
38 Tamaricaceae   
 Tamarix jordanis ME 28.75 
39 Urticaceae   
 Urtica dioica L. ME 28.75 
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 Urtica membranacea poir ME 14.28 
 Urtica pilulifera L. ES-ME-IT 71.42 
 Urtica urens L. ME-ES 28.75 
40 . Verbenaceae   
 Lantana camara L.. Exotic,planted,Escaped 
from caltivation 
 
ME: Mediterranean,ES: Euro-Siberian, IT: Irano-Turanian,SA: Saharo-Arabian, 



























Table 4.11: List of Chorotype, species No. and  percentage of AL-SALQA Valley area 
 
Percent % Species NO. Chorotype 
2886 40 ME 
983 13 SA 
281 3 ME-SA 
1781 24 ME-IT 
5 7 A 
1281 17 ES-ME-IT 
789 11 PL-T 
281 3 AU 
483 6 ME-ES 
184 2 Subtropical-tropical 
281 3 Tropical 
289 4 IT-SA 
187 1 S 
187 1 South African 
187 1 IT 
184 2 ME-IT-SA 
187 1 Indianan 






Fig. 4.47: Chorological types affinities of flora in Al-salqa valley area. 
 
4.6 Medicinal plants in Al-salqa valley area   
 
The floristic survey of the study area showed that a total of 74 species under 34 
families are represented in the flora. An enumeration of these 74 medicinal species is 
given below, arranged alphabetically under their respective families, with botanical 
names, common Arabic names, medicinal properties and uses according to relevant 
literature as follows: 
 
1.Aizoaceae 
a-Mesembryanthemum crystallinum L. الغسول 
Medicinal properties and uses: Antioxidant activity(Hanen et al., 2009), 
Antimicrobial (Elbashiti et al., 2011) 
 
b-Carpobrotus edulis (L.)N.E.Br. اصبع الجارية 
Medicinal properties and uses: Antioxidant activity (Omoruyi et al., 2012). 
 
2.Amaranthaceae 
a-Amaranthus spinosus L.;   عرف الديك الشوكي 
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Medicinal properties and uses: Antipyretic, diuretic, laxative, stomachic. The root 
extract is given in gonorrhoea. The boiled roots and leaves are given to children as a 
alaxative and also given in constipation and jaundice diuretic  
(Chopra et al., 1958; Yusuf et al., 1994). 
 
3.Apiaceae 
a-Anethum graveolens L. 
Medicinal properties and uses: Lithiasis (Deeb et al., 2013). 
 
4.Asparagaceae 
a-Asparagus horridus L.; شعيط/هليون/اسبرجس 
Medicinal properties and uses: Used for treating kidney and urinary system  
(Ali-Shtayeh and Jamous 2008). 
 
5.Asteraceae  
a-Artemisia monosperma Delile  شيح 
Medicinal properties and uses:  used for treating nervous  system diseases. (Abou 
Auda, 2011). 
 
b-Cichorium endivia L. سريس -علك  
Medicinal properties and uses: used for treating stomach  inflammation and liver 
diseases (Abou Auda, 2011). 
 
c-Glebionis coronaria  (L.)Cass.ex Spach           بسوم/ اقحوان     
Medicinal properties and uses: treating digestive system, tooth, respiratory system, 
kidney, urinary system, nervous system, muscular system, organ Britain system, 
rheumatism, skin diseases and hair diseases (Ali-Shtayeh and Jamous 2008). 
Inflorescence could be used as herbal tea (Ali-Shtayeh et al., 2008). 
 
d-Matricaria aurea (L.) Sch. Bip.)  بابونج ذهبي 
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Medicinal properties and uses: Leaf and flower are used for treating fever, 
coughing and heart diseases (Said et al., 2002). Inflorescence is used as a 
herbal tea. Seasoning, foliage added to tea as a condiment  
(Ali- Shtayeh et al., 2008). 
 
e- Matricaria recutita L. بابونج الماني 
Medicinal properties and uses: Different pharmacological activities like anti-
inflammatory, anti- cancer, treatment of stress and depression, anti-allergic. 
A number of commercial products including soaps, detergents, perfumes, 
lotions, ointments, hair products, baked goods, confections, alcoholic  
beverages and herbal teas (Gupta et al., 2010). 
 
f-Senecio vulgaris L. مريرة 
Medicinal properties and uses: Leaves and shoots used for kidney stones (Deeb et al., 
2013). 
 
g-Scolymus hispanicus L.; سنارية معمرة 
Medicinal properties and uses: Used for treating stomachache، diuretic and ulcer 
(Ugurlu and Secmen, 2008). 
 
h-Silybum marianum gaerth  خرفيش الجمال 
Medicinal properties and uses : Milk thistle Leaves, Roots, Seeds Diuretic, Increase 
blood pressure, Used in case of motion sicknes (Jaradat,2005). 
 
i-Sonchus oleraceus L.جعضيض 
Medicinal properties and uses: Leaves and flowers used for  Promotes menstruation 
(El-Ghazali et al., 2010). 
 
6.Brassicaceae 
a -Cakile maritime Scop..;  سليح 
Medicinal properties and uses : Antimicrobial activity (Elbashiti et al., 2011) . 
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b-Diplotaxis erucoides (L.) Dc; 
Medicinal properties and uses: Use as vegetables,  stems eaten raw or added to salad 
(Ali-Shtayeh et al., 2008).  
 
c-Eruca sativa Mill.;  جرجير 
Medicinal properties and uses: Leaves are used for treating sexual weakness, seeds 
are used for sexual weakness, skin diseases and hair loss (Said et al., 2002). Used as 
vegetables, foliage eaten raw as salad (Ali- Shtayeh et al., 2008). 
 
d-Sinapis alba L. خردل ابيض 




a-Echium angustifolium Mill.  زهرة االفعى 
Medicinal properties and uses : Leaves, Liver ailments; kidney conditions (especially 
stones); herpe (Schmeller et al., 1997) 
 
b- Anchusa aegyptiaca (L.) DC. 
(Shtayeh & Jamous, 2012). 
 
8.Cactaceae 
Opuntia ficus-indice (L.)P.Mill.الصبر 
Medicinal properties and uses: Used for skin diseases (Ali-Shtayeh et al., 2000). 
Plant fruit is usually harvested for food. The young stems could be eaten by people 
after being cleared from spines. Domestic animals such as camels may also graze on 
plant stems (Abd Rabou et al., 2008). 
 
b- Opuntia stricta var.dillenii (Ker-Gawl.) L.Benson   تين شوكي بريكلي
Medicinal properties and uses: Antioxidant activities(Böhm,  2008), extracts 
exhibited analgesic activity against pain caused by heat, acid, and electrical current 
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in rodents (Ahmed et al., 2005), an antidiabetic drug in folk medicine (Perfumi and 
Tacconi 1996),also a powerful activity against Trypanosoma cruzi, the pathogen of 
the Chagas disease (Valente et al., 2007). 
 
9.Caryopyhllaceae 
a- Paronychia argentea Lam.   رجل الحمامة  
Medicinal properties and uses : Leaf and flower are used for treating stones in 
kidney, diabetes and heart diseases (Said et al., 2002). Foliage is cooked as pastry or 
eaten raw (Ali-Shtayeh et al., 2008). 
 
10.Chenopodiaceae 
a-Atriolex halimus L. قطف بحري 
Medicinal properties and uses: Leaves are used for heart diseases, diabetes and 
rheumatism (Said et al., 2002). The plant seems to be a soil binder, it stops further 
erosion when it grows on hillsides and high cliffs facing the sea. Moreover, it 
protects the coastal farms from the adverse impacts of sea winds (Abd Rabou et al., 
2008). 
 
b-Atriplex sembiccata L.قطف 
Medicinal properties and uses: Estrogenic and anti-microbial activities.( Shaker & 
Mostafa, 2004). 
 
c-Chenopodium murale L.الغبيرة 
Medicinal properties and uses: Treatment of dyspepsia and jaundice. 
 
11.Cupressaceae 
a-Cupressus Sempervirens  L.سرو 
Medicinal properties and uses: Cypress tree, Oil, Antiseptic ,Anticonvulsion , 
Traetment of acne. Fruits, Antibacterial, Antifungal activity, Antidiarrhia, 
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Antipyretic, Anti-hemorrhoids, Astringent, Stop bleeding , Anemia Anti-rheumatism, 
Diaphoretic, Diuretic, Relief of teeth pain (Jaradat, 2005). 
12.Cyperaceae 
a-Cyperus rotunds L.; سعد الحمار  
Medicinal properties and uses: Paste of dried tuber is applied on breast of women to 
secrete more milk and applied on bitten site of scorpion (Muthu et al., 2006). 
13.Euphorbiaceae 
a-Chrozophora tinctoria L. Raf.;  دوار الشمس النيلي 
Medicinal properties and uses: Used for treating skin diseases (wart), eaten 
as fruits (Anonym 2000; Guner et al., 2000; Honda et al., 1996). 
 
b-Ricinus communis L.  الخروع 
Medicinal properties and uses: Purgative, Burns, Hairs emollient, Strength the nails ( 
Jaradat, 2005).. 
 
c-Euphorbia peplus L. حلبيتا 
Medicinal properties and uses: Irritant and poisonous. Used for the lowering of blood 
pressure (Mossa et al. 1987) 
 
d-Euphorbia terracina L.; لبينة 
Medicinal properties and uses: The plant is used as a remedy for treating fever and 
paralysis (Al-Shanwani, 1996) 
 
e-Mercurialis annua L.; حلبوب 
Medicinal properties and uses: Used for treating diabetes, cancer and 
skin diseases (Said et al., 2002). 
 
14.Fabaceae 
a-Acacia farnesiana Willd;  سنط/ الفتنة 
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Medicinal properties and uses: Used for treating rheumatism, skin, digestive system, 
prostate disorders, diabetes and respiratory system (Ali- Shtayeh et al., 2000). The 
plant can be used for shade and wind breaks (Amer 2002). 
b-Acacia saligna  (Labill.) wendl.f; 
 Medicinal properties and uses: Species can be used for sand dune fixation, fodder 
species, shade and windbreaks (Amer, 2002). 
                                                                                                    
c-Alhagi graecorum Boiss;  العاقول 
Medicinal properties and uses: Used for treating urinary system and stones 
(Ali-Shtayeh et al., 2000). Plant are known as fodder species (Amer, 2002). 
d-Vicia sativa L.; 
Medicinal properties and uses: Fodder species, grazing (Amer, 2002). 
 
e-Onobrychis spp. 
Aerial part, Rheumatism, body pains((Mosaddegh et al., 2012). 
 
15.Fumariaceae 
a- Fumaria parviflora Lam. 




a-Erodium malacoides (L.)L' Her. ex Ait. 
Medicinal properties and uses: Leaves, For injuries, legs & hands cracks (Jaradat, 
2005). 
b-Geranium rotundifolium L. 








a-Marrubium vulgare L. عشبة القلب- سموة -زقوم  
Medicinal properties and uses : Leaf Stomach pain and inflammation, bronchitis, 
nervous system and asthma. Anthelmintic, alterative, expectorant, stimulant and 
resolvent. The plant is used for the treatment of coughs and chronic bronchitis, 
dyspepsia, jaundice amenorrhoea, rheumatism and hepatitis (Nadkarni, 1954 and 




a-Punica granatum L. الرمان 
Branches For blood strength. Fruit peels, Chronic diarrhea For dysentery Kill hock 
warm. Roots bark, Anthelmintic, Astringent. Pomegranate has long been esteemed as 
food and medicine. The rind of the fruit is highly effective in chronic diarrhea and 
dysentery, dyspepsia, colitis, piles and uterine disorders (Sivarajan et al.,1994). 
 
19.Malvaceae 
a-Malva parviflora L. الخبيزة 
Medicinal properties and uses: used for treating anaemia, skin ndiseases and 
inflammation (Abou Auda, 2011) 
 
b-Abelmoschus esculentus (L.) Moench  البامية 




a- Ficus carica L.   ينالت
Medicinal properties and uses: Fruits latex, Laxative, Treat ulcers, Wounds, Skin 




b-Ficus sycomorus L.; لجميزا  
Medicinal properties and uses: Stem is used for treating skin diseases, milky sap is 
used externally until the condition improves and digestive system (Said et al., 2002). 
Seasoning, foliage dried and added to cake as a condiment, eaten raw or cooked as 
soup (Ali-Shtayeh et al., 2008). Dry branches of the species are collected for fuel 
purposes (Abd Rabou et al., 2008). 
 
21.Oleaceae 
a-Olea europeae L. الزيتون 
Medicinal properties and uses : Fruits & leaves, Liver disease, Destroy urinary & gall 
bladder stones, Skin disease, Burns, Reduce cholesterol level, Eczema, Foot pain, 
Emollient, Treatment of damaged hair, Prevent arteriosclerosis, Secretions of GIT, 
Laxative, Treatment of skin rash, Anti-psoriasis. Bark, Mouth sores astringent. Oil,  
Emollient , Diuretic , Antidiabetic, Hypertension , Constipation, Atherosclerosis, 
Allergy, Stones in the kidney, Arethritis ( Jaradat, 2005). 
 
22.Oxalidaceae 
a-Oxalis pes-caprae L. حماض/ عرق الليمون 
Medicinal properties and uses: used for Diarrhea (Deeb et al., 2013). 
 
23.Palmae 
a-Phoenix dactylifera  النخيل 
Medicinal properties and uses : Fruits, Diuretic, Demulcent, Antidiabetic, Fresh 








Medicinal properties and uses :Leaves and flowers used for pain relief:cough and 




a-Plantago coronopus L.ودنة 
Medicinal properties and uses : used for treating tooth  diseases, urinary tract 
diseases, stop bleeding and involuntary urination. ( Abou Auda, 2011). 
 
26.Poaceae 
a-Arundo donax L.; بوص فارسى 
The plant was harvested by locals to make baskets, carpets and many other products 
 (Abd-Rabou  et al., 2007). 
 
b-Cynodon dactylon (L.) Pers  نجيل 
Medicinal properties and uses: Used for urinary system (Ali-Shtayeh and Jamous 
2008). The plant could be used as a folk remedy for convulsions, cough, cramps, 
cystitis, diarrhea, dysentery, headache, hemorrhage, warts hand wounds (Ali-Shtayeh 
and Jamous 2008). It provides more and better grazing for horses, sheep and cattle 
and other grass (Abd Rabou et al., 2008). 
 
c-Triticum aestivum L.  القمح 
Medicinal properties and uses :Shoot used for treating Cancer( Jaradat,2005). 
 
27.Polygonaceae 
a-Emex spinosa (L.) Campd.; جزر ابو علي 
Medicinal properties and uses: Purgative and diuretic. The boiled leaf is used by 
African tribes for the cure of dyspepsia and biliousness, and to stimulate appetite 
 (Watt 1962 and Mossa el al. 1987). 
 
b-Polygonum equisetiforme Sm. قضاب 
Medicinal properties and uses: used for treating urinary tract diseases and back pain.  
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( Abou Auda, 2011). 
 
c- Rumex pictus Forssk;  حماسيس 




a-Protulaca oleracea L. الرجلة                




a-Anagallis arvensis L. عين الجمل 
Medicinal properties and uses: Aerial part, treatment of cold , sedative (Mosaddegh 
et al., 2012). 
 
30. Rhamnaceae 
a-Ziziphus spina-christi  سدر 
Medicinal properties and uses : Jujube Fruit. leaves, Seeds, gum, roots Local Food, 
Diuretic, For teeth decay, Increase hair growth, Washing the dead body with them 




a-Prunus amygdalus ز اللو  
Medicinal properties and uses : Seeds, Heart burn( Jaradat, 2005). 
 
b-Rubus sanctus    التوت االسود  
Medicinal properties and uses : Leaves For burns, Diarrhea, Stomach inflammation, 





a-Datura innoxia Mill; Datwra, Pougoum  داتورة 
Medicinal properties and uses: Intoxicant, toxic and poisonous. The plant is 
used for its poisonous properties in the preparation of drugs (Mossa et al., 
2000; Chopra et al., 1958; Watt 1962; Everist 1974). 
 
b-Datura  strmonium L. نفير / بقم 
Medicinal properties and uses: Antispasmodic, anodyne, narcotic. sedative, 
poisonous and intoxicating. The leaves and seeds are variously used for the 
cure of several ailments in many countries, e.g., rheumatism, asthma, cough 
and bronchitis, earache, hair-fall, etc. (Anonymous 1952 and Mossa et al., 
1987). 
 
c-Lycium schweinfurthii Dammer. العوسج 
Medicinal properties and uses :used for treating stomach ulcer (Jaradat, 2005). 
 
d-Solanum lycopersicum L.  طماطم 
Medicinal properties and uses: Fruit is edible and medicinally used for 
treating digestive system, heart, artery, blood, skin, hair, wounds, burns, 
stinging and psoriatic (Ali-Shtayeh and Jamous 2008). 
 
e-Nicotiana glauca Graham الدخان الشجيري 
Medicinal properties and uses: Antibacterial(Soberon et al., 2007), Antifungal (Rinez 
et al., 2012). 
 
f-Solanum elaegnifolium Cav. سجوة زيتية 
 
Medicinal properties and uses : The steroidal alkaloid Solasodine used in the 
preparation of contraceptive and corticosteroid drugs has been commercially 
extracted from S. elaeagnifolium berries in India (Maiti, 1967) and Argentina, 
making it the most promising source among Solanum species investigated (Heap et 
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al ., 1997). Recent studies have identified other potential uses for S. elaeagnifolium 
as plant extracts have shown moluscicidal nematicidal activity, cancer-inhibiting 
activity(OEPP/EPPO Bulletin, 2007). Also antibacterial activity according of our 
study.  
 
g-solanum nigrum L.عنب الديب 
Medicinal properties and uses: Alterative, anodyne. cathartic, diaphoretic, diuretic, 
expectorant, sedative and hydragogue. A valuable cardiac tonic and expectorant 
syrup are prepared from tIlis plant, and variously used in jaundice, fever, gonorrhoea, 
diarrhoea and heart diseases (Dastur 1977 and Mossa el al.,1987). 
 
33.Urticaceae 
a-Urtica pilulifera L. قريص نجاج 
Medicinal properties and uses: Foliage is used for treating cancer, stomach, intestine 
pain, inflammation, liver diseases and circulatory system (Said et al., 2002). Leaves 
can be used as herbal tea. Stem is eaten raw as salad (Ali-Shtayeh et al., 2008). 
 
b-Urtica urens قريص عادي  
Medicinal properties and uses: Foliage used for treating cancer, stomach, intestine 
pain, inflammation and liver diseases (Said et al., 2002). 
 
c-Urtica dioica  L. قريص  
Medicinal properties and uses: Stinging Roots , Anti diabetic, Lactogenic, Diuretic, 
Analgesic, Anti hemorrhage, Astringent, Relief gout pains, Diuretic, Stop bleeding, 
Antirheumatism, Split the stones in all kinds (Jaradat,2005). 
 
34.Verbenaceae 
a-Lantana camara L.;  وردة الديب 
Medicinal properties and uses: A handful of flower is ground with coconut oil and 
applied topically on the head to get relief from headache 








4.7 Microbial study results in Al-salqa valley area   
4.7.1.Determination of Antimicrobial activity  
The results show that there was no antibacterial activity  in the plant extracts  against 
any of three bacteria by using Microwave-assisted extraction (MAE) method, 
antimicrobial activity as exhibited by the zone of  inhibition, were observed in the 
supercritical fluid extracts of  F. caproolata,  S. alaeagnifolium, A.sembiccata, E. 
angustifolium and, S. nigrum tested against  the three Bactria Tables  (4.12- 4.14 
)summarized this results .  
4.7.2.Determination of synergistic effect 
In our study , we evaluate in vitro synerigism between extracts of  S. alaeagnifolivm 
(shoots), S. nigrum (whole plant) F.capredata (stem, leaves, roots) and antimicrobial 
drugs utilized against E. coli,  S. aureus and P. aeruginosa strains by using disc 
diffusion method .The five plant extracts tested showed various degree of synergistic 
inhibition effect against the three bacterial strains investigated  as presented in 
Tables (4.12), (4.13), (4.14). 
4.7.2.1.Against Escherichia coli 
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The plant extracts differed in their synergistic ability to inhibit the growth of E. coli . 
(Table 4.12) showed that  S. nigrum had a synergistic effect with various antibiotics 
and was able to suppress the E. coli growth and their extracts a lone were ineffective. 
Other plant extracts  had various  synergistic  inhibitory effect with various 
antibiotics against E. coli. the highest significantly synergistic effect was observed 
with Amoxyclave. With all plant extracts. F. capreolata, A. sembiccata extracts had 
a synergistic effect with Amikacin, kanamycin and Minocyclins, however the result 
show that no synergistic effect with cefuroxime and Tetracycline. Also  S. 
alaeagnifolium and E. angustifolum extracts had a synergistic effect with amikacin , 
kanamycin , Minocycline and tetracycline only (Fig.4.49). 
 



















Ex +Anti   
24 26 25 26 25 22 Amikacin 
12 13 15 7 14 12 Kanamycin 
10 9 10 11 8 - Minocycline 
7 - - - - - Cefuroxime 
7 9 - 8 - - Tetracycline 
14 12 14 10 14 - Amoxyclave 
 
    Table 4. 12 The Synergistic effect of some plant extracts,   extracted by 80% 
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Figure 4.49 Synergistic effect assay plate for Atriplex sembiccata extract on growth of 
(A) Ecoli ,(B) S. aureus and (c)P. aeruginosa showing wide zone of inhibition 
 
4.7.2.2. Against staphylococcus aureus 
The synergism rate differed significantly in their synergistic ability to inhibit the 
growth of S. aureus. The result show that  F. capreolata , S. alaeagnifolium, A. 
sembiccata, E. angustifolium and S. nigrum extracts had no synergistic effect with 
minocycline, Tetracycline and kanamycin. S. alaeagnifdium extracts had the highest 
synergic inhibitory effect only with Erythromycin and Clindmicin with inhibition 
zone of (21, 15 mm) respectivilley. Also S. nigrum and E. angustifolium   extracts 





























Ex +Anti   
10 10 8 10 8 14 Minocycline 
11 10 12 10 11 12 Tetracycline 
11 12 11 9 10 15 Kanamycin 
7 - - 21 - - Erythromycin 
- - - 15 - - Clinamycin 
26 25 23 21 24 22 Gentamicin 
 
Table 4.13 The synergistic effect of some plant extracts, extracted by 80% ethanol 
on S.aureus (all values in mm). 
 
4.7.2.3.Against pseudomonas aeruginosa 
F. capreolata extract had an inhibitory synergistic effect against P. aeruginosa more 
than the antibiotic chloramphenicol. Alao A. sembiccata had synergistic effect with 
Tetracycline (13mm), Amikacin (27mm) for E. angustifolium and S. nigrum . Even 
though his bacterium was resistant against the majority of the antibiotics tested 






























Ex +Anti   
10 11 13 10 9 10 Tetracycline 
27 27 24 25 26 26 Amikacin 
15 18 13 15 19 14 Chloromphenicol 
7 - - - - - Erythromycin 
24 25 24 21 21 25 Gentamicin 
- - - - - - Penicillin-G 
 
Table 4.1.4 The synergistic effect of some plant extracts, extracted by 80% ethanol 
on P.aeruginosa(all values in mm). 
 
(-)no inhibition zone, Anti: antibiotic, Ex: extract, disc diameter(6mm), F. capreolata 
: Fumria caprolata, s. elaeagnifolium : Solanum elaeagnifolium,A. sembiccata : Atreplix 








Figure 4.51. Synergistic effect assay plate for Fumaria caprolata extract on growth of (A) S. 







4.7.3. The effect of compination plant extracts                                                    
The synergistic effects of combined ethanol extracts  of (Fumaria  caprolata), Ex1 
and (Solanum nigrum) Ex2  with antibiotics were screened against the tested bacteria; 
Methicillin-resistant S. aureus (MRSA) strain, P. aeruginosa and E.coli. 
 The synergistic effect of the two combination extracts inhibited the growth of 
E. coli bacteria particularly with antibiotics Minocycline, Amoxyclave and 
Tetracycline aganist (E. coli resistance to these commercial antibiotics), and the 
diameter of  inhibition zones ranged between 10-12 mm. However, the combination 
of two extracts did not show any antimicrobial effect alone. 
Also, the synergistic effect against P. aeruginosa had mild inhibition with 
inhibition zones 30 mm, 25 mm with Amikasin and Chloromphenicol antibiotics 
respectively. 
Result show that the synergistic effect of the two combination extracts had 
low inhibition zones against S. aureus, the highest synergistic inhibitory effect only 
with Gentamicin which increased from 22 mm to 26 mm (Table 4.15). 
Table 4.15 The synergistic effects of combination two plant extracts on three 
bacteria species 














12 10 Tetracycline 8 14 Minocycline 28 22 Amikacin 
30 26 Amikacin 10 12 Tetracycline 13 12 Kanamycin 
25 14 Chloromphenicol 16 15 Kanamycin 10 - Minocycline 
- - Erythromycin - - Erythromycin - - Cefruxim 
27 25 Gentamicin - - Clindmicin 12 - Tetracycline 
- - Pinicillin 26 22 Gentamicin 10 - Amoxyclave 
 
 no inhibition zone, Anti: antibiotic, Ex1:extract 1(Fumaria  caprolata), (-) 






5.1    Floristic analysis: 
Flora of Palestine is rich with economical important plants includes vegetables, 
cereals and fruit trees, providing the local market with essential agricultural crops. 
More than 2,750 species of plants including 138 families were estimated for 
Palestinian flora. Many of these plants are facing threats of endanger in their natural 
habitats due to various human population activities such as over-harvesting of wild 
species, expansion of buildings and the detrimental climatic and environmental changes 
(ARIJ, 2007). In the last three decades, more than 600 species were reported to suffer 
from reduction in numbers, of which, 90 species are very rare; a cause threat to their 
existence in the West Bank and Gaza (ARIJ, 2007). 
 
Biodiversity has several components including the number of  species and  
functional groups (species richness and functional group richness),the identity and 
composition of species and relative abundance of species and functional groups 
(Alhamad, 2006). 
Biodiversity is increasingly important criterion in designing ecological 
compensation areas and urban green areas. However, little is known about how 
important biodiversity is to the general public (Lindemann-Matthies & Bose 2006). 
Biodiversity plays a crucial role in ecosystem stability and productivity. 
The Mediterranean flora exhibits a very high taxonomic diversity ,consisting of 
25000 vascular plant species ,of which  about 59% are endemic to small 
biogeographic  regions (Greuter, 1991). In case of the land of historical Palestine, 
located in the heart of Levant ,the combined influence   of the Mediterranean as a 
moderating factor  and the desert as drying factor contribute to the country's floral 
diversity (Budovsky &Fraifeld, 2012). In our study 145 plant species were recorded 
along Al-salqa valley area .They belong to 112 genera and 40 families. Asteraceae 
(21species 14.5%), poaceae (16 species 11%), Fabaceae(13species 6.9%), 
Solanaceae(8 species 5.5%), chenopodiaceae (7species 4.8%), Geraniaceae  
(6 species 4.1%),  Euphorbaceae(5 species 3.4%), Caryophllaceae and Urticaceae 
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 (4 species 2.7 %), polygonaceae, plantagonaceae and cyperaceae, 
Boraginaceae,(3species2%),Amaranthaceae, Primulacea, Rubiaceae, Papaveraceae, 
Labiate, Aizoaceae, Scorphulariaceae, Cactaceae, Fumariaceae . Rosaceae (2species 
1.3%), Apiaceae, Araceae, Asparagaceae, Cupressaceae ,Lythraceae ,Oleaceae 
,Orobanchaceae ,Rhamnaceae and Tamariceae, Casuarinaceae , Palmae ,Verbenacea, 
Portulaceae ,were  represented by only one species (Figure 4.1, Table 4.2) . 
Boulos (1959) in his study on the flora of Gaza Strip, listed 251 species belonging to 
46 families, the most represented families were Leguminosae (41 species 16.3%), 
Compositae (35 species 13.9%), Gramineae (32 species 12.7%) and Caryophyllaceae 
(13 species 5.2%), also Boulos findings are in agreement with similar findings on our 
study of the best occurance of Compositae and Gramineae families. It is observed 
that 36 of the recorded species in our study similar to Boulos study, while we have 
recorded 109 species not included in the list species of Boulos (1959).                         
 
Madi et al., (2002) in his study on flora of the costal sand dunes of Gaza Strip (358 
km) extends for about 45 kilometers  from Rafah in the south to Gaza  city in the 
north, listed 120  species belonging to 109 genera and 39 families , the most 
represented families were compositae (23 species 19.2 % ) ,Leguminosae (9 species 
7.5 %) ,gramineae   (9 species 7.58 5 ) and Solanceae (7 species 5.8 % ). The most 
important comparative observation with our study included 89 species, more than 
Madi's listed species , belonging to  the families Asteraceae, Poaceae  and Fabaceae 
(Fig.4.1& Table 4.2). 
 
Abu Auda et al., 2009 in their study on flora of wadi Gaza extends for about 
nine kilometers from east to west, listed 219 plant species, belonging to 167 
genera and 55 families. The most abundant Families were compositae , 
comprised 34 plant species (15.5 %),Graminae 30 plant species (13.7 %) 
cruciferae (11 species 5%)  and papilionaceae, 26 plant species (11.9 %). 
Abu Auda findings are in agreement with similar findings on our study of 
the best occurrence of compositae, Graminae and cruciferae families. It is 
observed that 102 of the recorded species in our study similar to Abu Auda 
et al., 2009 study ,while we have recorded 43 species not included in the list 
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species of Abu Auda  et al., 2009. It is clear that our study area found 
among cities (Figure 3.1) and perhaps this is the reason of remarkably rich in 
plant species. This is in agreement with similar findings on urban floras 
which can be attributed to the fact that cities are remarkably rich in species 
because of a high habitat diversity (Gilbert, 1989), and enrichment by alien 
species (Pyŝek, 1998). Plant species richness in cities is usually greater than 
in surrounding areas (Kühn et al., 2004), and cities may harbor biodiversity 
hot spots and natural areas of a high wildlife value. The high diversity of 
urban landscapes, resulting from variable land use, create a great variety of 




Table 5.1 Comparison between  present study and relevant literature study in 
Gaza strip. 
 
(Kowarick, 1990) The increasing number of the weeds of urban habitats in a 
certain area reflects the degree of human impact or, the so-called, degree of 
artificilization or hermeroby.  
This indicates that the natural status of the area of Al-salqa valley is highly 
altered and suffers from the increasing rate of human population.  
A major problems associated with Wadis in Gaza Strip included, urbanization with  
increased building near those natural areas , discharge of untreated sewage and 
disposal of solid waste in the wadis coarse and loss of flow(e.g. Gaza valley ) due to 
Israel interception (Khalaf, 2006). 
Previous Studies 
 
Total of recorded 
species 




New species included 
in the present study 
 
Boulos (1959) - 
Gaza Strip 
 
251 36 109 
Madi et al., (2002) –
Coastal sand dunes 
of Gaza Strip 
 
120 31 89 
Abu Auda et al., 
(2009) 
219 102 43 
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Introduced or alien invasive species can have a significant negative impact on 
biodiversity. This form of ''bio-pollution'' has increased in recent years as 
globalization has meant the more rapid and widespread movement of goods from one 
place to another, fostering the spread of organisms in ship ballast water, in containers 
and evening commodities. Introduced species are responsible for many recorded 
species extinctions, especially on islands, and are second only to habitat loss as a 
global cause of extinction (Simberloff, 1995).In our study area five of the recorded 
species are aliens (Solanum elaegnifolium, Oxalis pes-caprae, Datura innoxia, 
Xanthium stramarium and Emex spinosa (L.) Campd). Solanum elaegnifolium is a 
common plant species, with a high distribution in all locations of the study area, 
could be regarded as a local problem and is quite noxious due to its rapid spread and 
probably high competitive ability. The species known as a colonizing invader from 
various parts of the world. Madi, et al., (2002) mentioned that it spreads mainly 
along roadsides, both sexually and vegetatively, creating dense populations, now it 
penetrates mainly into gardens, fields and orchards. Due to the rapid spread and 
regeneration of Solanum elaegnifolium,  harmfull influences to the field, it is 
necessary to carry out further investigations. Emex spinosa (L.) Campd is an annual 
plant of family Polygonaceae, which is native to the Mediterranean region. It is a 
monoecious species, develops aerial and subterranean propagules; the subterranean 
propagules are large, heavy, and hardly spinescent, positioned at the base of the plant 
near its root neck, do not disperse and germinate out of the dead mother plant. The 
aerial propagules are smaller, spiny, develop at the nodes of the above ground stem 
and are freely dispersed ( Shaltout et al., 2009). 
 
5.2 Biological Spectrum  and Chrological affinities : 
The  phytogeographical  analysis  emphasized a high level of functional group 
diversity , including  trees, shrubs and grasses in addition to geophytes. Arid and 
semi-arid regions are often characterized by abundant flora of annual plants that 
complete their life cycle within a relatively short favorable growth period. The high 
percent of  surveyed plants on our study area were annuals 72.2% , comparing with  
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another life from phanerophytes, Chamaephytes, Hemicryptophyte, cryptophytes,  
12.5  %,  6.20   % , 5.51 %,   3.4  %, respectively. 
The present plant communities are a blend of dwarf shrubs, perennial herbs and high 
density of annual species (Noy-Meir, 1990). Further, the Mediterranean arid climate 
has exerted a major evolutionary force that determines the resistance of plant species 
to grazing impact in addition to species characteristics of different life-forms . Plants 
with buds higher off the ground (phanerophytes and chamaephytes) are more 
sensitive to trampling than plants with their buds at or in the ground 
(hemicryptophytes and geophytes) (Liddle, 1975). 
Plants with buds higher off the ground (phanerophytes and  chamophytes ) are more 
sensitive to trampling than plants  with their buds at or in the ground 
(Hemicryptophytes and geophytes) (Alhamad, 2006). 
 In contrast, the life form spectrum in the Eastern desert of Egypt, occupies the area 
extending from the Nile Valley eastward to the Gulf of Suez and the Red Sea, is 
characteristic of an arid desert region with the dominance of chamaephytes (31% of 
the recorded species) and therophytes (28%), followed by hemicryptophytes and 
phanerophytes (19% for each)(Salama et al. ,2013).  
The flora of  Al- salqa valley can be arranged into four phytogeographical groups 
with general distribution area as follows: (1) Mediterranean species, which are 
distributed around the Mediterranean sea; (2) Irano-Turanian species (3) Saharo-
Arabian species, which also grow in the Sahara, Sinai and the Arabian deserts; (4) 
Euro-Siberian species. In addition, several Bi-regional, tri-regional, and multi-
regional species grow in more than one of the regions mentioned above. 
 In our study one-hundred and forty five wild species were recorded along 
Al-salqa valley area of  Gaza strip ( Table  4.2) 
Phytogeographical analysis of the study area showed that 93 species (66.4% of the 
total recorded species ) are Mediterranean, 48  Irano – Turanian  (34.2%) ,22 Saharo-
Arabian (15.7%)and 23 Euro –Siberean (16.4%). 
These Taxa are either pluri-regionals, bioregional and monoregional. The 
Mediterranean taxa are the highest among the mono-regional Chorotype ,which was 
represented by (57.1% Fig. 4.3) . 
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Danin and Plitman (1987) in their study on the plant sands and salt marshes of the 
North Sinai (adjacent to the area of the  present study ) of which 51% are  uni-
regionals distributed 
 as follows : 27% Saharo-Arabian ,17% Mediterranean ,4% Sudanian and 3% Irano-
Turanian. 
 
5.3. Species cover –abundance scale 
At the  study area (Al-salqa valley), we collected the specimens from three separated 
locations on valley area Buttom, Bank and Open Field alongside the valley. The 
collection starts from Salah al -deen location characterized by high Banks , then the 
Al Berka location characterized by low and water rafting, that mean there were a 
different moisture at the soil of the wadi, soil characterstic and weather condition 
effective to the vegetation composition. 
The unique vegetation diversity in our study area may be resulting from the effect of 
various factors such as sewage water and solid waste which create a great variety of 
ecological condition for plants. 
  
At Al Berka location , two quadrate were chosen, the first quadrate on valley 
open  field (A1).In this quadrate the high value cover abundance scale was (4)for 
Atriplex semibaccata R.B. and Chenopodium murale in Spring season 
only(Table4.3), compared with the second quadrate on valley open field(A2), the 
high value of cover abundance scale was (5) for Urtica pilulifera L. in Spring and 
Winter seasons, while Senecio glaucus L. and Malva parviflora L. have the high 
value  (4) in Winter season( Table 4.4). 
In general, the period from May to June (i.e. Spring season) was characterized by the 
highest number of flowering species , while that January and February was the 
reverse. Phenological events in desert plants are triggered mainly by rainfall and 
suitable temperature, although the photo period is probably important for some 
species. The desert plants are capable of rapid growth were conditions are favorable , 
and they become stay dormant or inactive, or may have a delayed start of growth 
where soil moisture is low or temperatures are extreme (Ackerman et al., 1980). 
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In our study, the highest humidity period of the year extends from November to 
March which is associated with relatively low temperature leading to a much 
favorable soil moisture, during this period the recorded plants of present study, start 
their growth activity reaching to the flowering and fruiting stages in April and 
May(show the Tables 4.3 -4.9). 
Arid and semi-arid regions are often characterized by an abundant flora of annual 
plants that complete their life cycle within a relatively short favorable growth period. 
Drought and high temperatures place severe restrictions on plant growth from late 
spring to early autumn. Such conditions generally favor short lived life forms such as 
annuals (Zohary, 1972). 
In our study the Summer season was characterized by less abundant flora, compared 
with other seasons(Winter and Spring). Cynodon dactylon(L.)Pers., Arundo donax L. 
and Solanum elaegnifolium Cav., were the most abundance species with value(5), 
followed by Chenopodium murale L., Datura sp., Xanthium stramarium L. and  
Verbesina encelioides (Cav.)Benth & Hook .f. ex Gray. 
Al Berka  quadrate (present near cultivated fields)was the high biodiversity 
plant species richness (62taxa) while Salaheldeen quadrate was the lowest. 
This variations of the plant species richness might be caused by, various 
slope degree among the quadrates alongside the valley may be influence 
moisture availability .Furthermore, the increasing number of the weeds of 
urban habitats in a certain area reflects the degree of human impact, the so-
called , degree of artificilization (Kowarik, 1990).  
 
5.4. Species frequency percent 
The high percentage of frequency recorded for the species, Urtica pilulifera L. and 
Arundo donax L.( 71.42%, Table 4.10), indicated a high adaptation of these species 
to livestock grazing and the environmental and spatial heterogeneity in the reserve, 
whereas the low percentage of frequency recorded for 72 species 
 (14.28%, table 4.10), indicated the variation of distribution alongside the Al-salqa 
valley area, might be caused by different specific physical microenvironments.  That 
in agreement with (Al hamad, 2006) stated the positive interaction between 
individuals in the community might be caused by direct facultative mutualism 
137 
 
(Boucher, et al., 1982), or attributed to physical environmental heterogeneity (e.g. 
topographic variations) (Couteron & Kokou, 1997). 
Species interactions involve complex combinations of competition and facilitation in 
all plant communities (Callaway, 1995). The positive associations were mostly found 
among individuals of therophyte life from. However, a biennial herb (Centaurea 
hyalolepis Boiss.), a species of Mediterranean and Irano-Turanian, has an important 
association with Poa annua L., Erodium ciconium and Silene colorata. 
 In addition, high soil salinity and unsuitable structure- are other reasons that make 
difficulty in the establishment and regeneration of saline land plants. Only high 
adaptability plants to salinity can grow in the mentioned conditions, Cakile martima, 
Mesembryanthemum crystallium, Salsola kali, Paronychia argenta, Spergularia 
bocconei, Acacia saligna and Artemisia monosperma are the most important plants 
that grow in saline soils of the study area. 
The high plant biomass from wadi sites, which reached sub-humid primary 
productivity level when compared to low productivity of hilltop sites, was reported 
by Osem et al. (2004). The high variability in biomass production reflects the small-
scale spatial variability that characterizes the arid and semi-arid Mediterranean 
rangeland ecosystems (Osem et al., 2002). 
However, energy flow through arid and sem-arid rangeland ecosystem is largely 
limited by soil moisture (Snyman, 1999). 
With qualitative data, equal importance is given to all species present, thus species 
richness becomes the major factor in comparison among sites. Smart et al., (1974). 
 
5.5 Medicinal plants in Al-salqa valley area   
Documentation of ethnobotanical knowledge is important to study/understand 
human-plant relationships, implement general policies about the use of natural 
resources and assess potential livelihood and monetary benefits  (Abu Zid & 
Mohamed, 2011). 
 
The results of the survey literature study, comprises 74 species of 
ethnomedicinal plants distributed in 61 genera belonging to 34 families. Herbs 
(57species), followed by trees (9species) and shrubs (8species). The most important 
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families for medicinal plants  were Asteraceae(10species), Euphorbiaceae (5species), 
Solanaceae (7species) Brassicaceae (4species), Fabaceae (5species). Other families 
with low number are listed below: Poaceae (3species), Urticaceae (3species), 
Polygonaceae (3species), Chenopodiaceae (2 species), Moraceae (2 species), 
Malvaceae(2 species), Rosaceae (2 species), Boraginaceae (2 species), Apiaceae (2 
species), Cactaceae (2 species), Cupressaceae, Papaveraceae, Labiatae, Lythraceae, 
Oleaceae, Portulaceae, Rhamnaceae, Primulaceae, Plantaginaceae, Amaranthaceae, 
Fumariaceae,Geraniace-ae, Caryophllaceae, Oxalidaceae , Palmae, Cyperaceae and 
Verbenaceae (1 species). 
Soil physical properties in addition to soil salinity and topographic variations are the 
main driving factors controlling the distribution of medicinal plants in Al-salqa 
valley, this findings are agreement with Abed El-Wahab et al.,( 2008) in his study of 
medicinal plant in North Sinai, Egypt. 
The survey by (Rahman et al., 2004) on the medicinal plant diversity in the 
flora of the Kingdom of Saudi Arabia showed that a total of 254 species under 7 
families, Amaranthaceae, Apocynaceae, Capparidaceae, Euphorbiaceae, Labiatae, 
Polygonaceae and Solanaceae are represented in the flora. The investigation for 
medicinal plant diversity within these seven families revealed that out of these 254 
species, 86 are medicinal and many of them are used by local and several tribal 
people including medicinal healers for the cure of more than 150 ailments.  
As a result of ethnopharmacological survey in Jordan(Alzweiri et al.,2011) 
showed that a total of 73 medicinal species belonging to 45 families were 
documented.  The main reported families are Asteraceae (7 species), Lamiaceae (6 
species) and Apiaceae (3 species). Other families such as Malvaceae, Leguminosae, 
Alliaceae, Brassicaceae and Polygonaceae were also recorded. 
An ethnobotanical investigation in Al-Rass in Saudi Arabia (El-Ghazali et al., 
2010), province has revealed that, a total of 47 medicinal plant species belonging to 
28 families are commonly used for various illnesses by local inhabitants and Bedouin 
the result show a considerable number of plant species used for various illnesses 
associated with gastrointestinal problems, pains, rheumatism inflammations, ulcers, 
respiratory, circulatory, urological and skin diseases, and somewhat fewer for 
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toothache, diabetes, allergy and gynecology. The most mentioned medicinal plant 
families were Zygophyllaceae (5 species), Brassicaceae and Chenopodiaceae (4 
species), and Poaceae and Asteraceae (3 species). 
 
In this study about 70  medicinal plant, among these plants, there are 21 used 
for treating digestive system and liver disease, 17 species for treating genitourinary 
system, skin disease 17 species, antimicrobial and antioxidant activity 14 species, 12 
for treating circulatory system and heart, 5 for anticancer, 10 for nervous system, 6 
for treating hair disease, 9 for inflammation and fever, 7 for treating rheumatism, 6 
for treating diabetic disease, 4 for treating teeth pain and 12 for treating other disease 
(Fig.4.48). This findings are in agreement with said et al. (2002) and  Deeb et al., 
(2013). 
 
A comprehensive ethnobotanical study was carried out in the Northern West 
Bank and Gaza Strip in 2006, by Ali-Shtayeh and Jamous. The study population 
comprised 535 subjects (340 from West Bank, 153 from Gaza Strip). Many plant 
species were still in use in traditional medicine in Palestinian communities, for 
treating various human diseases (261 in the Northern West Bank, and 120 in the 
Gaza Strip, belonging to 84 families and 226 genera). The most commonly used 
plants in the West Bank and Gaza were: Matricaia aurea, Salvia fruticosa, Allium 
sativum, and Anisum vulgare. 
 
Many plants of Palestinian flora are facing the risk of endanger in their 
natural habitats due to various human population activities such as over-harvesting of 
wild species, expansion of buildings and the detrimental climatic and environmental 
changes (ARIJ, 2007). In the last three decades, more than 600 species were reported 
to suffer from reduction in numbers, of which, 90 species are very rare; a cause threat 







5.6. Microbial studies 
The medicinal plant is a plant which at least one of its part contains substances that 
can be used for therapeutic purposes (Bruneton ,1995). 
(Sridhar et al., 2011), the use of different parts of several medicinal parts to cure 
specific elements has been in vogue from ancient times. The medicinal plants occupy 
a significant place in modern medicine as a raw material for some important drugs, 
although synthetic drugs and antibiotics brought about a revolution in controlling 
different diseases. The clinical efficacy of many existing antibiotics is being 
threatened by the emergence of multidrug resistant pathogens. There is a continuous 
and urgent need to discover new antimicrobial compounds with diverse chemical 
structures and novel mechanism of action for new and remerging infections disease. 
Thus it is anticipated that phytochemicals with adequate antimicrobial efficacy will 
be used for the treatment of various microbial infections. However, World Health 
Organization (WHO) also has recognized the importance of traditional medicine and 
has been active in creating strategies, guidelines and standards for botanical 
medicines.  
  
5.6.1.Assessment of Antimicrobial activity 
In this study all the ethanol extract of the five plants revealed varying levels of 
antibacterial (enhancement synergistic  effect), while the results of antimicrobial 
activity indicated that the crude ethanolic  of the species studied showed no effect 
against any of gram positive and gram negative, this results may be due to the 
extraction method , the type  of secondary metabolites and the type and/or the 
concentration of the extracting solvent (Rinez et al., 2012 ). Or may be due to the 
little dose of the extracts (10 μL). Another reason for this findings could be that all of 
the identified components from plants active against microorganisms , dissolve in 
water or methanol solvent . This results agree with other observations that no 
susceptibility of bacteria to the water extracts as determined by diffusion (Abu–
Shanab et al., 2004). The microorganism E. coli , which is already known to be multi 
– resistant to drugs, was also resistant to the plant extract tested .  a since the majority 
of bacteria were resistant to many antibiotics, only ampicillin and / or  
chloromphenicol and / or tetracycline were used in the synergism assays. This was 
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because the resistance to at least    of these drugs was common in all bacteria tested . 
A synergistic effect  was observed for S.aureus , this occurred during the association 
of antibiotics with extracts  from S. elaeagnifolium , S. nigrum in the concentration of 
10 μL/disc inhibited the bacteria growth. However, a synergistic effect was observed 
when 10 μL/disc was combined with each one of the antibiotic tested, even those that 
did not show any activity by themselves. Moreover, this effect was observed for s. 
aureus when the S. alaegnifolium extract combined to Erythromycin and 
Clindomysin, which means that using higher concentration of the plant extract will 
increase the inhibition efficiency against S. aureus. 
 
5.6.2.Evaluation of synergistic effect of tested medicinal plants 
The plant extracts differed significantly in their synergistic ability to inhibit the 
growth of E.coli. Our result showed that S. nigrum end E. angustifolium had the most 
a synergistic effect with various antibiotics and were able to suppress the E. coli 
growth and their extracts alone were ineffective(show Table 4.12).Variations could 
be due to the action of extract composition compound due to resulting new 
compound were  inhibition of the bacteria growth. This results are  agreement with 
Elbashiti et al., 2011, among the seven plant extracts (i.e. Cakile maritime (root and 
shoot), Mesembryanthemum crystallinum (whole plant), Marrubium vulgare (stems), 
Marrubium vulgare (leaves), Atriplex halimus (leaves)and Cakile maritime (root and 
shoot) added as crude extract of 10 μL /well, the plant extracts differed in their 
synergistic ability to inhibit the growth of E.coli and M. vulgure stems and 
leaves)|had the most synergistic effect against E. coli. Also the observed resistance of 
E. coli to the prepared extracts of the five studied plants could be due to the cell 
membrane permeability barrier, membrane accumulation mechanisms or due to other 
genetic factors (Ashour at al., 2005). 
Multi-drug resistant P. aeruginosa (i.e. resistance to ampicillin, Cefuroxime, 
Cefotaxime, Gentamycin, Amikasin, erythromycin, Clindamycin,…etc (Abu Shanab 
et al.,2004). 
The synergistic capacity against P. aeruginosa was promising for the extracts of 
some plants such as S. nigrum and E. angustifolium which had the most synergistic 
inhibitory effect against  P. aeruginosa which presented synergism with most drugs. 
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S. nigrum is well known for its antifungal  and antiulcer activity (Sridhar et al., 
2011). 
This result also showed that F. caprolata had a synergistic effect with various 
antibiotics and was able to suppress the P. aeruginosa growth while their extracts 
alone were ineffective. The highest synergistic effect was observed with 
Chloramphenicol (19mm)also A sembiccata had synergistic effect with Tetracycline 
(13mm). 
The synergistic effect of combined ethanol extracts of (Fumaria caprolata) and 
(Solanum nigrum)against E. coli and P. aeruginosa (Gram negative organism) was  









 The flora of Al-salqa valley area, Gaza Strip, Palestine, is one of the 
richest biodiversity areas in the Mediterranean region and comprises very 
important genetic resources of crops and medicinal plants. In addition to its 
large number of plant families, the components of the flora are the admixture 
of the elements of Asia, Africa and Mediterranean region. 
 
 A detailed botanical survey for Al-salqa valley was done and showed 
that 145 flowering plant species belonging to 112 genera and 40 families 
were growing in the study area. 
 
 The best respresented families were the Asteraceae 
 (17genera and 21 species), Poaceae (16 genera and 16 species), Fabaceae 
 (9 genera and13species), Brassicaceae (9genera and 10 species), Solanaceae 
(6genera and 8 species). 
 
 Based on results of our studies, related to vegetation analysis, species 
cover-abundance scale, species frequency and life forms, we found  unique 
vegetation diversity in our study area may be resulting from the effect of 
various factors such as sewage water, soil moisture, soil salinity, soil texture, 
urban effects, bordering agricultural fields and solid waste which create a 
great variety of ecological condition for plants. Therefore, it could be 
establishing a baseline from which environmental impact can be assessed. 
 
 Furthermore, our study area is characterized by an abundant flora of 
annual plants that complete their life cycle within a relatively short favorable 
growth period, the findings emphasized the relatively strong correspondence 
between vegetation parameters such as life forms and environmental factors 
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such as rainfall average at various locations. Among the changes in the 
vegetation induced by human disturbances which lead to the retrogressive 
changes in the study area the following can be mentioned: continued 
destruction of grass-cover due to uncontrolled grazing increases, water 
relations, construction activities, especially digging and widening the roads, 
result in the removal of vegetation, sever cutting of trees and shrubs for fuel, 
this may cause these plants on the long-run to be endangered. The 
modification of species composition of the natural vegetation in the study 
area by continued human interference is inevitable and affects its diversity 
and potentiality. 
 
 Wild plants have always been important in the folk traditions of the 
Mediterranean region. However food and medicinal uses of these plants have 
been two of the most relevant and consistent reasons for popular plant 
management, even in cultures that are increasingly losing their close 
relationship with nature. 
 
 It is essential to make the complete inventory of the medicinal 
component of the flora of Palestine for conservation and sustainable use. The 
conservation of the threatened and endangered medicinal species in Al-salqa 
valley area is indispensable. 
 
 In our study about 75 medicinal plant, among these plants, 
there are 21 used for treating digestive system and liver disease, 17 
species for treating genitourinary system, skin disease 17 species, 
antimicrobial and antioxidant activity 14 species, 12 for treating 
circulatory system and heart, 5 for anticancer, 10 for nervous system, 
6 for treating hair disease, 9 for inflammation and fever, 7 for treating 
rheumatism, 6 for treating diabetic disease, 4 for treating teeth pain 




 our results revealed the importance of plant extracts when 
associated with antibiotics, to control resistant bacteria, which are 
becoming a threat to human health. Furthermore, these plant extracts 
were active against antibiotic resistant bacteria under very low 
concentration, thus minimizing the possible toxic effects. 
 
 Our study supports the traditional medicine use of different 
plant extracts in treating different infections caused by pathogenic 
bacteria in Palestine, either by using a single or combined extracts, 
and suggest that a great attention should be paid to medicinal plants 
which are found to have plenty of pharmacologica properties that 
could be sufficiently better when considering a natural food and feed 




















    6.2 Recommendations 
 
 Reservation of endangered medicinal plant species as well as clinical 
investigation of these plants is required. 
 
 The threatened medicinal plants  along with their habitats should have the 
first priority in management and conservation plan of medicinal plants in 
Gaza strip in general and Al-salqa valley in particularly. Public and private 
involvement in management and utilization of medicinal plants in sustainable 
way is essential to combat human pressures on these valuable natural 
resources. 
 Several approaches could be used for conserving genetic materials, integrates 
ecology, physiology, molecular biology and evolutionary biology to conserve 
biological diversity at all levels  .  
 In the absence of National program to conserve the Palestinian heritage of 
plant diversity, Protocols for enhancing callus culturing, organogenesis and 
micro-propagation of these tentatively threatened wild plants should be 
developed     and optimized. 
 Cultivation of trees and shrubs of a high ability to consume water, e.g. 
Tamarix sp., Acacia sp., and Casuarina sp. aimed at minimization and 
avoiding more salinized lands of Al-salqa valley area. 
 
 Further studies should be undertaken to isolate the secondary metabolites , 
study of metabolic interchange in bacterial metabolic pathways when 
applying  plant extract and the effects of solvent concentration on the 
antimicrobial activity. 
 
 Fumaria caprolata and Solanum nigrum extracts may be an ideal candidate 




 For the promotion of biodiversity in urban areas it has been recommended to 
preserve still existing areas of indigenous vegetation, to lower management 
intensity and to artificially create small-scale green areas by using seed 
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Herb: Is derived from the Latin 'herba ' , meaning grass or ,by extension, green crop  
(Gerald  1975). Many herbs , have been considered medicinal plants which can be 
potentially used for controlling foodborne pathogens in place of chemicals or 
antibiotics.  
 Herbs are seed plants that do not produce woody stems like a tree and will live long 
enough to develop and produce flowers and seeds (Gerald 1975). 
 
Mediterranean : is a region with strongly seasonal climate due to variably dominant 
high and low pressure systems , it can be defined by the countries bordering the 
Mediterranean sea and the sea itself . 
Flora : A listing of the plant taxa of a given region , usually accompanied by keys 
and descriptions  (Simpson ,2010) 
  
Synonym : 
Sometimes a plant that has received a botanical name from one author . is given a 
new name by another author. These old names become synonyms of the currently 
accepted names and while no longer in use still exist in old publications, and often in 
popular use in trade .Its important to keep track of these names to maintain the 
connections between the old and the new names. 
  Traditional medicine ( TM):  Traditional medicine refers to health practices , 
approaches , knowledge and beliefs incorporating plant , animal and mineral based 
medicines , spiritual therapies , manual techniques and exercises , applied singularly 
or in combination to treat , diagnose and prevent illnesses maintain well-being  
 (world Health Organization et al.,1993). 
. 
Medicinal plant : 
Is a plant which at least one of its part contains substances that can be used for 




Herbal medicine , herbology , and phytotherapy : is a folk and traditional 
medicinal practice based on the use of plants and plants extracts. 
 
Ethnomedicine : is a sub- field of medical anthropology and deals with the study 
of tradition of medicine : not only those that have relevant written sources 
 (e.g traditional Chinese medicine , Ayurveda), but especially those, whose 
knowledge and practices have been orally transmitted over the centuries  
 Floristics : 
The documentation of all plant species in a given geographic region (Simpson, 
2010).  
